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/ Foreword

e

This manual contains text, diagrams and explanations which will guide the
reader in the correct installation and operation of the E-20TP unit.

Before attempting to install or use the E-20TP unit this manual should be
read and understood.

if in doubt at any stage of the installation of the E-20TP unit always consult
a professional electrical engineer who is qualified and trained to the local
and national standards which apply to the installation site.

If in doubt about the operation or use of the E-20TP unit please consuit the
nearest Mitsubishi Electric distributor.

This manual is subject to change without notice.

\

/
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o FAX BACK

Mitsubishi has a world wide reputation forits efforts in continually developing and pushing
back the frontiers of industrial automation. What is sometimes overlooked by the user s
the care and attention to detail that is taken with the documentation. However, to continue
this process of improvment, the comments of the Mitsubishi users are always welcomed.
This page has been designed for you, the reader, to fill in your comments and fax them
back to us. We look forward to hearing from you.

Fax numbers: Yourname: . . . . . ... .. .. ..
Mitsubishi Electric....... o e
America (708) 298-1834 Yourcompany: . . . . . . ... ...
Australia (02) 6387072 e
Germany (02102)486-1 12 Yourlocation: . . . . ... ... ...

South Africa (0111) 444-8304 . . ...
United Kingdom(01707) 278695

Please tick the box of your choice;

What condition did the manual arrive in? [ Good [ Minor damage [] Unusable
Will you be using a folder to store the manual? L] Yes [] No

What do you think to the manual presentation? L] Tidy [1 Un-friendly
Are the explanations understandable? [ Yes, [ Nottoo bad [] Unusable

..............................................

..............................................

..............................................
..............................................
..............................................

..............................................

..............................................
..............................................
..............................................

..............................................

Thank you for taking the time to fill out this questionaire. We hope you found both the
product and this manual easy to use.
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Guidelines for the safety of the user and protection of the E-20TP unit

This manual provides information for the use of the E-20TP unit. The manual has been
written to be used by trained and competent personnel. The definition of such a person
or persons is as follows;

a)

Any engineer who is responsible for the planning, design and construction of
automatic equipment using the product associated with this manual should be of a
competent nature, trained and qualified to the local and national standards required
1o fulfill that role. These engineers should be fully aware of all aspects of safety with
regards to automated equipment.

Any commissioning or service engineer must be of a competent nature, trained and
qualified to the local and national standards required to fulfill that job. These
engineers should also be trained in the use and maintenance of the completed
product. This includes being completely familiar with all associated documentation
for the said product.All maintenance should be carried out in accordance with
established safety practices.

All operators of the completed equipment should be trained to use that product in a
safe and co-ordinated manner in compliance to established safety practices. The
operators should also be familiar with all documentation which is connected with the
actual operation of the completed equipment.

Note: the term ‘completed equipment’ refers to a third party constructed device which
contains or uses the product associated with this manual.

Notes on the symbology used in this manual

At various times through out this manual certain symbols will be used to highlight points
of information which are intended to ensure the users personal safety and protect the
integrity of the equipment. Whenever any of the following symbols are encountered its
associated note must be read and understood. Each of the symbols used will now be
listed with a brief description of its meaning.

o MITSUBISHI
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Hardware warnings

Indicates that the identified danger WILL cause physical and property dam-
age.

Indicates that the identified danger could POSSIBLY cause physical and
property damage,

Indicates a point of further interest or further explanation

Software warnings

Indicates special care must be taken when using this element of software

Indicates a special point which the user of the associate software element
should be aware of :

Indicates a point of interest or further explanation

S MITSUBISHI
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YUCTI(

The E-20TP teaching panel (hereafter called TP) is designed to be connected to an E-
20GM 2-axis positioning unit (hereafter called PGU) and used for writing, insertion,
and deletion of programs and parameters. It may also be used to monitor the PGU’s
programs.

General Description of Functions

The operation functions of the TP are classified into two main mode classifications:
online mode and offline mode. Online mode allows communication directly with mem-
ory in the PGU. Offline mode allows editing with the TP's internal memory. (See
Chapter 3 for the description of modes.)

e e e e e b e D D e e B b A e e A A s il ;:-_.H
Reading of a program Page | Reading of a progra Page
PGU memory -» TP screen 4-3 | TP memory — TP screen 4-3
Writing of a program Page | Writing of a program Page
TP key —» PGU memory 4-13 | TP key — TP memory 4-13
Insert instruction blocks Page | Insert instruction blocks Page
TP key — PGU memory 4-26 | TP key — TP memory 4-26
Delete instruction blocks Page | Delete instruction blocks Page
TP key — PGU memory 4-30 | TP key —» TP memory 4-30
Operation and device monitor Page
TP key — PGU memory 5-2 B —
MANUAL operation, forced P
ON/OFF, error monitor Sa%e — —
TP key — PGU memory )
Parameter setting Page | Parameter setting Page
TP key —» PGU memory 6-1 | TP key —» TP memory 6-1
Offtine mode switching Page | Online mode switching Page
Online — Offline 7-2 | Offline — Online 8-2
Program check Page | Program check Page
Program check in PGU 7-3 | Program check in TP 7-3
Parameter check Page | Parameter check Page
Parameter check in PGU 7-4 | Parameter check in TP 7-4
Transfer to/from memory cassette
A Page | Batch transfer Page

PGU internal RAM <« EEPROM
cassette © 7-5 | TP memory > PGU memory 8-3

| User area initialize Page | User area initialize Page
PGU memory initialize 7-8 | TP memory initialize 7-8

1 Latch clear Page | File register data change Page

1 Keep area clear 7-9 | File register data change in TP 8-5

| Buzzer sound volume adjustment | Page | Buzzer sound volume adjustment | Page

1 TP buzzer sound adjustment 7-8 | Buzzer sound adjustment in TP 79

£ MITSUBISHI
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INTRODUCTION 1

1.2

Description of the Product

The TP is a handneld programming and monitoring unit provided with a 16-character
x 4-line LCD (with a backlight), a system memory cassette interface, and a rubber key
pad (function, instruction word, device symbol, and numeric keys).

The TP has a system memory cassette installed in it and is supplied together with an

E-20TP-CAB program cable (3 m).

LCD: 16 characters x 4 lines
with a backlight

Operation keys:
Function, instruction word,
device symbol, numeric,
and JOG keys

Power supplied
from E-20GM

E-20TP-CAB
program cable (3 m)
(supplied together)

TP unit: 7.8-Kstep program memory is built in.
(backed up by a large-capacity capacitor)

System memory cassette: This is replaced when the system version is upgraded.

e MITSUBISHI
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1.3 Description of the Panel Face

1.3.1 Names of keys

The operation keys are named as shown below.

PAITSUBISHE

SRS, E-20TP

LCD ¥ 56 H1B1
(16 characters x 4 lines “a0n
with a backlight) 1o

. y |_——CLEAR key
Function keys g@f/ HELP key
rEEECE e Space ke
Instruction and device FEEGEHT y
symbol keys FEEE STEP key

E]}____,/—f Cursor keys
(7)) (B
I EE) GO key
| [ J

LJOG keys
1.3.2 Key functions and the operation common to the keys
e Function keys (RD/WR, INS/DEL, MNT/TEST, PARA/OTHER)
The RD/WR and INS/DEL keys switch their functions alternately. (Pressing it

once selects the top function indicated on the key face, and pressing it again
switches to the bottom function indicated on the key face.)

e Instruction and device symbol keys (LD, AND, X, Y, etc.)
These keys are assigned with the instruction words at the top and the device
symbols or numerals at the bottom. The top and bottom functions are 0
automatically selected according to the operation sequence.

o CLEAR key
Used to cancel the key inputs before pressing the [GO] (execution) key or to
clear error messages.

o HELP key
Used to display a list of the FNC and cod instructions. This key has also a
supporting function when inputting instructions. In monitor mode, this key is used
to switch the display of the decimal and hexadecimal notations.

e Space key
Used to input spaces when inputting instructions or to designate devices and
constants.

o STEP key

Used to designate a step number.

S MITSUBISH! 1-3
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e Cursor keys
Used to move the line cursor or to scroll the screen by lines.

= GO key
Used to determine and execute a function, scroli the screen after display, or to
execute a search.

1.4 Connection to the PGU

Connect the TP to the PGU as follows.

1) Turn OFF the PGU power.

2) Open the TP connector cover on the PGU and insert the E-20TP-CAB program
cable.

3) Connect the E-20TP-CAB program cable to the TP. Make sure that the cable
connector is inserted securely in the correct direction.

2) TP connector 3) TP cable connector

teaching panel
| (TP)

4) Make sure that the E-20P-CAB program
cable is connected securely to the TP and
the PGU, and turn ON the power. If the |COPY RIGHT (C) 1994
connection is complete, the initial screen MITSUBISHI
shown to the right will be displayed. (This ELECTRIC CORP.
screen will be displayed for about 2 seconds
and then the next screen will be displayed.) MELSEC E vi.10

Initial screen at power ON

RST

Pressing the and |*°|| together at the same time will display the initial screen
without turning OFF the power.

S MITSUBISH! 1-4
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1.5 Specifications

1.5.1 Qutside dimensions

. Holder hole
1 d Y e12

MIT5UBISHI

=g oinng 2 I
¢ Eggg;mu?;m | . The holder can be slid
LA | a2 upward as indicated by the
— dotted lines in the figure.
(i) ) i)l ) e {used to hang it on the wall)
)l | | -
FEEEGE
BEEEF) ] E-20TP-CAB o
FEEEE program cable (3 m)
(el b)) % (supplied together)
)]
L
j % | Loso | Weight: Approx. 0.4 kg

1.5.2 General and performance specifications

0 C 10 40 °C

| 35t0 85 % RH {no condensation)

| cont X Vibration Frequency Acceleration Amplitude
| Conforms to

i JIS Coo11. 10t0 55 Hz 1G 0.1 mm

2 hours each in 3 axial directions
Conforms to JIS C0812. (10 G x 3 times each in X, Y, and Z directions)
| Free from corrosive gases and excessive dust.

|'5 VDC £ 5 % supplied from PGU
150mA
7.8 Ksteps + parameter area

1A large-capacity capacitor backs up the RAM data for 3 days after 1
hour’s charge.

Liquid crystat display with a backlight

{ 1character:8x5=40dots 1 x5 dots at the bottom are for prompt.
16 characters x 4 lines 64 characters

| Alphanumerics

1 35 keys

| Conforms to EIA, RS-422. Used for connection to PGU

170 x 90 x 30 {6.69 x 3.54 x 1.18)

-1 0.4(0.88)
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1.6 How to Use This Manual

1.6.1 Description of the conienis

1} Section title
Classified by mades.
2} Section title
2) ——*3-1Initial Screen Basic Classified by functions.
3) g _ 3) Subsection title
- Basic operation Detailed description of functions.
4) 7 4) Basic operation
, The basic operation required for using the
Operation example Display respective functions.
ple
\ 5) Operation example
[~ 7) An example operation based on the basic operation.
8) Points for the user's attention.
Cautions and supplementary explanation for the use
of respective functions. These are highlighted by
hardware and software warning symbols shown at
the front of this manual.
7) Example display
A screen to be displayed by the example operation.

Example:

. SYSTEM START-UP. 3

5 -+

Precautions to be observed during
system start-up

Q)

6) |

1.6.2 Abbreviations used in this manual

1) The FX/E-20GM positioning unit of the MELSEC-E series is abbreviated as PGU
(pulse generation unit).

2) The E-20TP teaching panel is abbreviated as TP.

1.6.3 Representation of the operation keys

‘ 1) All operation keys are represented by

Keys assigned with multiple functions are represented with currently active function
according to the operation sequence.

Example: ‘@g"= o) or [l - [F=["] or

P prsamammy

X | =1 %
a || = or [, |l or [

2) The cursor keys [ TH and T are sometimes represented by H]

3) ||| represents a key to be pressed several times.

¥ This indicates that the key

[ needs to be pressed 3 times.

3 times

2 MITSUBISHI 1-6
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2.

2.1

PERAT

EXAMPLE

This section gives the training procedures based on simple exercises of programming
and parameter creation by using the TP in online mode so that the reader can under-
stand the operation with the TP. The monitor and test functions as well as program-
ming are also used so that the operation can be confirmed.

Training Procedure

The following products are used for the training:
o FX/E-20GM positioning unit (PGU)
e E-20TP teaching panel (TP)
........ supplied together with an E-20TP-CAB program cable.

*  To use the monitor and test functions, wiring for the inputs of automatic start/stop,
MANU/AUTO, etc. is required. To actually drive a motor, wiring for the motor is
required. However, the training given in this section can be conducted without
using an actual motor.

The training will follow the procedure as mentioned below.

o Gives the method for connecting the TP to the

PGU.

e Select online or offline mode. Select online mode

here since the training requires to write a program
directly to PGU memory.

e Clear a program in the PGU and write a program to
it. The program insertion and deletion functions are 0
also explained.

» Change parameter settings. Set them to the default

(initial) values and change some of the settings.

e Operate the PGU and monitor the present values,

etc.

s Conduct MANUAL operations (manual mode) such

as the JOG operation.

e | If the contents mentioned above are understood,

the readers will become familiar with the basic op-
eration of the TP.

S MITSUBISHI 2-1
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Purpose of this chapter:

2.2 Mode Selection

Initial screen

COPYRIGHT (C) 1994
MITSUBISHI
ELECTRIC CORP.

MELSEC E V1.10

Mode setting

Select mode
Z1. ONline
2. OFFline
Select

o This chapter is intended to familiarize the reader with the operation of the TP.
Subsequent sections give more detailed explanations.

Connect the TP to the PGU following the proce-
dure on page 1-4.

Turn ON the PGU power. E-20TP-CAB program ca-
ble is used to supply power to the TP.

This initial screen will be displayed for about 2 sec-
onds when the power is turned ON. Then, the
screen automatically switches to the mode setting
screen.

When the mode setting screen is displayed, the
cursor is positioned at the online mode.
Press the [GO] or [1] key to select the online mode.

_________

If the mode setting screen is not displayed, follow

the procedure on page 1-4.

[ONline mode]

Select Mode or
Function

(MEM 7800steps)

aD

Press 2 times.

Select a function.
Use the [RD/WR)], [INS/DEL], [MNT/TEST], or
[PARA/OTHER] key.

Select the write function by pressing the [WR] key
to write a program.

Press the [RD/WR] key 2 times to select the write
function.

"W" displayed in the upper left corner indicates that
the write function is being selected. (W: Write)

S MITSUBISHI
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About the function setting:
e The function setting screen gives the information as described below.

Step number where the cursor is located

Function display Block line number where the cursor is located
Fixed at the 1st line

R :Read !

W :Write W 83 N 0

I ‘Insert  Program number——Q 100 , NO 4lines

D :Delete cod00 (DRV) x 16 characters

M : Monitor > x100

T : Test Line cursor——""1 ~
Indicates the line where I I - ! The mnemonic to the
the program is created or nstruction instruction is automatically
corrected. displayed.

2.3 Program @

This section gives the procedure to write a program.
Before starting, make sure that the PGU is in MANUAL mode.
(Program editing can be done only in MANUAL mode.)

Program Operation specifications
0.00
NO cod28 (DRVZ) ; Gircular
Irculal
N1 co0d29 (SETR) ; Initial position | jerpolation D
N 2 moo (WAIT); AR 200T Linear
N3 cod90 (ABS) ; + interpolation
Nd cod0OO (DRV)
x100 100+ % 1 second wait by the
yt100,; ' timer M code output
N6 cod02 (CW) yaxis Electrical zero return
X200 0 < I 1
200 Machine zero position 8 0 1 60 2(')0 360 °
y Electrical zero position setfing T
f 50 Standby for start xaxs
j BO
f 500 ;
N7 cod04 (TI M . .
K 1( 00 - ) e A zero return is executed from the initial position A to the
N8 mio (MCOD) : machgne zero position B, and the position B is set to the
N9 cod30 (DRVR) ; electrical zero.
N10 mo2 (END) e When a start command is given, the machine operation

proceeds from the position B to C, D, and to E where an
M code is output after 1 second.

o After that, the machine operation returns to the electrical
zero position and waits for another start command.

See the FX/E-20GM Hardware/Programming Manual for
the details.

2o MITSUBISHI
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o 2.3.1 Clearing all programs

Clear all data in memory (RAM) in the PGU before writing a program to it. Follow the
procedure below (batch writing NOP by all-range setting).

Program all clear (batch writing NOP)

‘ = (= e The [A] key stands for "All".
ol i m ] L_l Remember this "to write NOP to all
Switch to write All clear (batch writing NOP) range".

e The screen shown to the right will be displayed.

If the screen is not displayed, follow the procedure W SO N ----
from the start again. 2 NOP A
e All clear can be performed also in OTHER mode. All Clear
Yes [GO] No [CLR]

2.3.2 Writing a program

The following gives the program writing procedure.
Writing a cod instruction Writing an M code

od [Tt| Codelo. °° {Only a code instruction is input.) e [ M code No, ‘r"[
F 1 ]

GLEA 4:-------------; Lo Jd[CLEAR|[#t = -~ =~ ===~
Correction Correction
Repeat this to input 2 devices or more,
o N Other write functions are also used.
cod . Devics Adcress, cpaod |7 | [ )
P H No. olc. H

4
Code No. T
]
1
1
]
1
1
1

1
[cﬂ et - ——— e PR [ ol v mem e oo o :
O Carrection Carrection

Key operation

Display exampie

Ml -l s = w83 NO
" 00, NO ;
< NOP
NOP

!
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f

- D]“ @=L - 2lw  s9 N3

N cod29 (SETR) ;

NO _
=\ = MOO (WAIT) ;
FCHLHE >  NOP

‘°,"" 0““’:["?"[ o e MNw  s17 N5
N3 N4 x100
x|l L "'] I | (I |, y100;
N;’ b NOP o
N4 3)
“HEHE =,—’:[o ME dw  s29 N6
NS j50
¥ ) i f500,
Lo U LI L >  NOP
N5
5]_’ 0 _b' D s P e —’[SP]-’
N5
[' *im"[o o I &

“I e A S|w 837 N7
L 5 0 y150
) = , f500;
sp %,L—y—«,—} e | Y| e | o —-»[GO b NOP
N&
[s [o ""[o Go]
Ne 5)
FHOFEFO-O-EAL 9w s N
- s K100;
=) m - m10;
3]y S0 g OV g W8 Iy & >  NOP
N8 6)
2-5
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o - @_+mJ%{j},g 7) | w S47 N1

No N1O 7 COdSO(DRVR);
mo2 (END) ;
| 2 NOP

2.3.3 Reading a program
When a program is written, the program can be read out by the procedure given be-

low.
* Other read functions are also used.
RD fore) 4
] STEP Stop No. [ . ——I i
Switch Step No. read Line scrall
to read
o cod ] Coda No.
Code No. read

2.4 Parameters

o All parameters have been set to the initial values which are general values used for
positioning.
This section gives the procedure to return the values to the initial (factory setting) val-
ues and also {o change some of them.

2.4.1 Initializing parameters

Initialize the parameters by following the procedure given below.

. Basic operation for initializing parameters
4 times 3 ttmes
PWQTHER ' l ™1 G(? f E l G(? X :' J’ GO. ? GOI Execute
) P S alaiiinielad -3 i s ER—— P | Sainiulutuiaiet d cLEar(F~ Cancel
Select OTHER | Selectuser area Faclory setting i
mode. v _nitalize. . value 3
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2.4.2 Changing parameters

Parameters are classified into three main categories: system setup parameters, con-
trol specification parameters, and I/O specification parameters. The following proce-
dure is used for changing some of the control specification parameters. The proce-
dure is basically the same for changing other parameters.

Basic operation for changing parameters

— ) Control specifi- [ ! } To select parameter.
. caticn parameter |
! ) 110 spacification Soting value =] J To execute
| parameter N L =3 change.
l — 'system setup 1 The operation in { ) can also make
: | parameter | selection.

Parameter selection screen

PR arven "[[G" = . ) Parameter
Seloctpara-  Select posi- 41.Control Spec.
meter. 1} tioning. 2} 2.1/ 0 SpBC-

3.System setup

l - L 2 o o e [ | gl |

Move to the pulse rate. X aXis pulse rate
3 3 o 0 |-—n»t o [ GO' 1] s -2 0 = 2
= _ )| o Unit
y axis pulse rate X axis move- .
ment rate X O (MaCh!ne)
0 o IS y 0 (Machine)
[HHLHLHE

y axis movement rate

2o MITSUBISHI 2-7
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EXAMPLE PROGRAMMING OPERATIONS

2

2.5 Monitor
After completing the creation of a program and parameters, start the PGU and moni-
tor its operation.
To start the PGU, connect wiring as shown below.

251 Preparation

Conduct wiring for the power supply, MANU mode, automatic start and stop, forward
rotation limit, and reverse rotation limit.

Power supply terminals:

85 to 264 VAC, 50/60 Hz, 50 VA

CN2 (connectar 2)

1 | 56 Jcoml %’ %
L ] N 24t
&2 2% > CONZ
O) Lt oM 18] § |——
U START| (1] 1 |5 ©—¢Automatic stat
STOP [12]2 |5, 5—¢Stop o
ZAN__113| 3 |5 04 Zero return Wiring is not
MITSUBISH FwD _114[4 Mi“é““ Manual forward rotation | 12c835ary
fVS |15]'5 |5 ©—bManual reverse cotation | 1O IS
- 556 [15] 5 |-58—¢ Near-zero point signai  "An"%:
R e LsF_ |77 Forward rotation limit
TR LSR  |i6: 8 Reverse rotaion limit
$25508% oo
1oneRanYE Connector pin numbers

ON: MANU ElE
OFF: AUTO
MANU| EMS TEOMIL] MANU; Manualj
(. KoM 24+ [ Eps: Emergency stop

/LCONS (x axis servo amplifier)
Each axis: SVRDY, SVEND
FPO, FP, RPO

2.5.2 Program monitor

Monitor mode is used to execute a program monitor which displays the instruction
word being executed and the present position or an device monitor such as the
ON/OFF monitor of X, Y, and M and the present value monitor of D.

The following explains the program monitor only.

Basic operation of monitor

MNT/

1

TEST

(

P

| ST
-
3

m_

) Program monitor

2

(

) Davice monitor

Select monitor mode,

The aperation in { ) can also make selaction.

e Setthe MANU/AUTO select switch to AUTO.
e Turn ON the automatic start swiich.

o MITSUBISHI
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Monitor screen

M 0 O N 100 —> (M 3 100 N 100
drv (00) il drv (00)
X + 1234 ﬁgﬁi"jﬁ X + 1234
y o+ 12345 |&enmen y o+ 12345

T !

The instructions being executed and present values are
automatically monitored.

2.6 Test

Test mode is used to give commands from the TP to the PGU for zero return, current

value change, fixed-rate feed, error reset, and JOG operation. The fixed-rate feed

and JOG operation can be executed without a program stored in the PGU and used o
also for checking the connection to a motor.

This section gives a training of fixed-rate feed and JOG operation.

To use the test function, set the MANU/AUTO select switch to MANU.

Basic operation of TEST mode

~
M st 1 —“[m ; ( [Go] )Zeroretum
T 1 time
&0 Current value
2 | ”J‘ (I_l )ohange
Select TEST mode. 2 imes
> ] ( l & ) Fixed-rate feed
2 ]] _] l > See Chapter 5 for the details of operation.
(sm%
— ( l ®© )JOG operation e
4 times
e | I u l [eo ) Teaching
y J
The operation in { } can also make selection.
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2.6.1 Fixed-rate feed (FEED)
Select the fixed-rate feed (FEED) in TEST mode and output 10000 pulses on the x

axls.
wrlt @—— NTest
Select TEST @1. ZNR
mode. 1) 2. CVR
3. Feed
= [ . The x axis pulse output is se- 2) FEED
lected. Setting in mechanical 1 i
o Selectfixed- Selectx axis | System units such as mm, inch, e1.x-axls
rate feed. 2) pulse output. | and deg. is also possible. 2. y-axi s
3.x-axis (pul se)

. | [o . ‘"‘°;->‘ 3| x - ax pulse feed

Pulse output quantity Same quantity X 0
Is repeated. Feed Quantity

= 10000

2.6.2 JOG operation

o Pulse output is executed while the TP’s keys are pressed.
[l e NTest
Select TEST mode. 1) Z 1. ZNR
2. CVR
3. FEED
X axis operation
ds ps . JOG
—1pulse +1 pulse B X 0
By 0

S MITSUBISHI
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y axis operation

4 piz JOG
—1 pulse +1 pulse X 0
By 0

Each time the [ A Jor [ ¥ ] key is pressed for less than 0.2 second, one pulse is out-
put. When either key is pressed for 0.2 second or more, pulses are continuously out-

put.
* The B symbol displayed to the left of x or y indicates that the PGU is in the READY
state and that JOG operation can be executed.

2 MITSUBISHI
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TEM START-UP

3. SYS

This section gives details of the procedure ranging from the connection of the TP to
the PGU and the selection of the system start-up function.

3.1 Initial Screen

Start up the system following the procedure given below.

o Connect the TP to the PGU following the proce-
dure on page 1-4.

o Turn ON the PGU power. E-20TP-CAB program ca- 0
ble is used to supply power to the TP.

initial screen

COPYRIGHT (C) 1994 e This initial screen will be displayed for about 2 sec-
MITSUBISH] onds when the power is turned ON. Then, the
ELECTRIC CORP screen automatically switches to the mode setting

’ screen. By pressing the following keys together at

MELSEC E vV1.10 the same time during the operation with any func-

tion, the initial screen will be displayed.

m n LG? ] (Press these keys together at the

same time.)
Mode setting
Select mode e Select either online or offline mode.
@1.0N line (The next page gives the functions available in on-
2 OFF line line and ofiline modes.)
Select ©
[ C i
D "o Select a function in & e Select a function in
online mode. R offline mode.
[ON line mode] [OFF line mode]
Select Mode or Select Mode or
Function Function
(MEM 7800 steps) (MEM 7800 steps)

Ria
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Precautions to be observed during system start-up:
e The function selection in online/offline mode is disabled in the following cases.
Conduct the clear operation as given below.

[ON line mode] . Onlinemode

System Parm Err Change? set-up parameter 1.Same as 1. and 2. in on-
Yes [GO] No [CLR] #100 is neither O nor 1. line mode.

2.File register capacity is 2.TP is used just after un-

3000 or over. packing or the TP has not

3.The PGU's battery is low, ~ Peen supplied with power
or the battery was foralongperiod (3daysor
removed and installed. more).

Select Yes ([GO] key) or No (CLEAR] key).

If "Yes" is selected, the following screen will be displayed.

[ON line mode] o Selecting all clear ([1] ¢ Program edit can be
>l @1. Al Clear key) will clear the conducted with 7800
' program and return the steps of the program
2. Para change parameters to the initial  size and without file
values. register setting.
e Selecting parameter
change ([2] key) will
allow system parameter
#100 for memory

capacity and #101 for
file register capacity to

. be input and the
operation can be
continued.
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3.2 Online / Offline Mode

The TP has two principal operation modes: online mode and offline mode.

This mode is used to read, write, monitor, or test programs and parameters while
maintaining a direct communication with the PGU memory (internal RAM or optional
EEPROM cassette). The communications are usually done with the internal RAM.
When an optional EEPROM cassette is instalied in the PGU, the communication func-
tion automatically selects the EEPROM.

This mode is used to read and write programs and parameters from and to the RAM
in the TP. (The monitor and test functions are not available.) Offline mode allows the
TP to be used to transfer programs and data between PGUs. The internal RAM is
backed up by a large-capacity capacitor which can hold the data in memory for about
three days (the capacitor can be charged fully in one hour when the TP is connected
to the PGU and powered). The programs and data in the internal RAM will not be
safe after three days of backup. Therefore, it is necessary to copy the programs and
data to an EEPROM cassette in case a power failure occurs. When the capacitor is
fully discharged, the error mentioned on the previous page will occur. Clear the error
by following the specified procedure.

Operations in Online/Offline Modes

TP PGU
®m§ ol \\\1\\ .- \\‘\1‘
% Key operation % T \\ internal RAM R
W\m\\ \\\\ \\\\\\\

\ \ Offine !
%\ Internal RAM ~ § _MEE ----------- ] eoron
3 rogram | \ _
% \ transfer) . . | memory cassette
ge- 2\

'y Backed up by a far

apacny capacrtor

/

/

\

The memory in use automatically switches from
the internal RAM to the EEPROM when the
EEPROM cassette is installed in the PGU. All
subsequent accesses are made to the
FEEPROM and the RAM contents will not
change at all.
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3.3 Memory Cassette

The TP communicates with the PGU memory which is automatically selected in both
online and offline modes as mentioned below.

The TP communicates with the internal RAM of the PGU in both online and offline
modes.

The TP communicates with the EEPROM memory cassette of the PGU in both online
and offline modes. To write a program or parameter to the EEPROM, set the PRO-
TECT switch on the memory cassette to OFF.

o To remove and install the EEPROM memory cassette

1) Turn OFF the PGU power, and
remove the top cover of the PGU.

2) Pull upward and detach the
EEPROM memory cassette.

3) Setthe PROTECT switch to OFF.

4} Install the EEPROM memory
cassette to the PGU, and turn the
power ON.

s Besure to turn OFF the PGU power before removing and installing the EEPROM memory
cassetie.
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3.4 Online/Offline Mode Functions

The following functions are available in online/offline modes. The reference pages
give details of respective function.

e Programs in the PGU memory can be read out. Either
program number, line number, step number, or device can
be designated for reading a program.

Programs can be written to the PGU memory.

Allows programs in the PGU memory to have sections
inserted.

Allows parts of programs in the PGU memory to be
deleted. Deletion can be made in units of program block,
instruction, or device.

Program operations and device units can be monitored.
Devices Y and M can be forcibly set and reset, and the
present value of registers can be changed.

Zero return, present position change, fixed-rate feed, error
cancel, JOG operation, and teaching are possible from
the TP.

Parameters can be read and written.

Switching to offline, program check, parameter check,
memory cassette transfer, memory cassetie compare,
program and parameter initialize, and latch clear are
possible.

Programs in the TP’s internal RAM can be read out.
Either program number, line number, step number, or 0
device can be designated for reading a program.

Programs can be written to the TP’s internal RAM.

Allows programs in the TP’s internal RAM to have
sections inserted.

Allows parts of programs in the TP’s internal RAM to be
deleted. Deletion can be made in units of program block,
instruction, or device.

Parameters can be read and written.

Switching to online, program and parameter batch
transfer, program check, parameter check, program and
parameter initialize, and file register data edit are
possible.

2o MITSUBISHI 3-5



INTRODUCT

EXAMPLE PROGRAMMING OPERATIONS

SYSTEM START-UP

MONITOR/TEST (ONLINE)

PARAMETER (ONLINE/OFFLINE)

OTHER (ONLINE)

OTHER (OFFLINE)

APPENDICES




FX/E Series Positioning Controllers PROGRAM 4

This chapter gives a basic method of program creation and the procedures used for
reading, writing, inserting, and deleting a program.

Refer to Chapter 3 for the procedures of system start-up to mode selection.

The same procedure applies to both online and offline modes.

4.1 Selecting the Programming Function

Select mode and function.

Connect the TP to the PGU and turn ON the power.

The initial screen is displayed for about 2 seconds.

Select online or offline mode.

Function setting screen

[ON line mode] e Select a function.
Select Mode or ko |l : Program read wsll - Program insert
Function I
(MEM 7800steps) wal - Program write or )| - Program delete
* The [RD/WR] and [INS/DEL] keys switch their functions alternately. Pressing it once selects °

the read function, and pressing it again selects the write function.

4.2 Basic Screen Format

The function setting screen gives the information as described below.
Step number where the cursor is located (Switches to the program

Function display ) .
The initial of number display by pressing the [HELP] key.)
respective function _ Block line number where the cursor is located
name is displayed. R S3 N 0/
R :Read Ox0, NO ; 4l 6ch
Cnr ines x 16 characters
\?f -:Nr'te /» cod28 (DRVZ) ;
: Insert .
D - Delete cod29 (SgETF{) ;

\

Line cursor: indicates the line where the program is created or corrected.

Program number Instruction

Sa RITSUBISHI 4-1
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TreTY,

R :Read..... Displays a designated program with the cursor
position as the reference.

W : Write ..... Allows program instructions to be written at the
cursor position. If a program already exists at the
cursor position, the new instructions are written
over the existing ones.

| :Insert..... Allows new instruciions to be inseried one line
above the cursor position.

D :Delete ... Deletes the instruction located at the cursor
position. If the cursor is located at the head of a
program block (O, Ox, Oy), deletion in program
block units is possible.
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4.3 Read

This section describes the function for reading programs. This function allows a
specified part of a program to be searched for and read out starting from a desig-
nated position.

4.3.1 Conditions for reading a program

To read a program, the PGU must be in one of the conditions as given below.

E *1 In offline mode, editing of the
programs stored in the TP’s

£ o internal RAM is possible.

Therefore, the TP only needs

to be powered and is not

affected by the conditions of

the PGU’s state and memory.

4.3.2 OQutline of the program read function

The following functions are available with the program read operation.

Designated program/line number is searched for beginning
with step 0 and read out. 4-4

e Designate a program number (O, Ox, Oy} + line number (N).

Designated step number is searched for beginning with step 0
and read out. 4.5

© Designate a step number.

Designated cod number is searched for beginning with step 0
and read out. 4-6

e Designate a cod number. {(cod 00, cod 01, etc.)

Designated M code is searched for beginning with step 0 and
read out. 4-8

e M code. (m01, m02, etc.)

Designated sequence instruction and device number are
searched for beginning with step 0 and read out.

e Basic sequence instruction (LD, AND, OR, efc.) + device
number (X000, Y000, etc.) 4-9

e Basic sequence instruction only (NOP, ORB, ANB)
e Pointer (PO, P1, etc.)

Designated FNC number is searched for beginning with step
0 and read out. 4-10
° Designate an FNC number. (FNC 10, FNC 12, etc.)
Designated device (instruction word is not necessary) is
searched for beginning with step 0 and read out.

e Designate an device. Positioning devices (x, v, i, j, r, k, f, m)
Sequence devices (X, Y, M, D, V, Z, P}

4-11
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o 4.3.3 Read from a designated program/line number onwards
Designated program/ine number is searched for beginning with step 0 and read out.

RD O || Program ' . o GO
J_-:.-__,I ~ GNgo. '[SP »i| Line No. :

Read :2-axis program Execute
. Ow'N[ .
T 7 1| : Scrolls up/down the screen by line.

' ———————
ix-axls program
1

1
OyiN .
bt |1 cenl|? Cancals key inputs and clears messages.

y-axis program

To read x-axis program number 5 at line number 100:

Key operation Display example
o N ey DR S0 NO
3 = ! 2 2 ' > 0x5, N100 ;
Program number Lirne number Execute cod28 ( DRVZ ) .
R Instruction

Press the [GO] key. The "Searching" message will be displayed while searching is executed.

U
If the designated program number is found, If the designated program number is not
the program will be displayed beginning with found, the "Not Found" message will be
0 the program number. displayed.
R SO N100 R SO NO
P Ox5, N100 ; P Ox 5, N 100
cod28 (DRVZ) ; cod28 (DRVZ) ;
cod29 (SETR) ; Not Found
Use the [ T ] and [ | ] keys to scroll the Pressthe [CLEAR] key to clear the message
program line by line. and allow key inputs again.

o MITSUBISHI



FX/E Series Positioning Controllers PROGRAM 4

4.3.4 Read from a designated step number onwards

Designated step number is searched for beginning with step 0 and read out.

Iﬂl --»f|sTEP|f—>| STEPNG. {pef| & .
ey - i : Scrolls up/down the screen by line.
Read Step number designation | Execute

L m ass|| : Cancels key inputs.

Last step read

To read a program at step 200:
Key operation Display example
Press the [STEP] key. Anun- 1) [R S

STEP|[—s= i i i ; —

derline will be q‘lspiayc-_)d inthe 00, NO :
—y step number display line. _
cod28 (DRVZ) ;
cod29 (SETR) ;

= (F=y Three program o)

R S200 N300

2 ]| o o JL_:l] lines beginning with
Step number Execute the designated step b cod00 (DRYV)
5 number will be dis- x100

played. y100

Use the [ T 1and [ | ] keys to scroll the program line by line.

To read the last step:

R S7799 N1000

STEP m ]—- GO NOP
Last step read NOP
4 NOP

= According to the program capacity setting with parameter #100, the last step will be 3799 or
7799,
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0 4.35 Read from a designated instruction word onwards

Designated instruction word is searched for beginning with step 0 and read out. Cod,
basic sequence or FNC instructions can be read by entering the relevant instruction.

(1) Reading from a designated code instruction (cod) onwards
Designated cod number is searched for beginning with step 0 and read out.

RO == ﬁ] code nuanber |=""’“ m
Read If the code number is E Executs Same instruction search (see the bottom half of the next page)

known ;
P W —— !

el R ?; [m | i : Serolls up/down the screen by line.
r o on H
R L — ;
v Ifthe code numberis |

o T unknown ; aesl| = Cancels key inputs and clears messages.

e T

To read a program by direcily designating code number 28 (DRVZ)

Thisis goodif a code number is known

Key operation Display example
i s P AL IR *s3 NO
code number Execute Same instruction search b cod28 ( DRVZ ) ;

cod29 (SETR) ;
cod00 (DRYV)

1)

To read a program by designating code number cod02 (cw} by using
— the [HELP] key:

This is good if a code number is not known |

= e | | 59 e 2) |p cod00 (DRV)
cod02 dasignation 00201 (E-C-lN)

2) cod02 (CW)
cod03 (CCW)

Press the [HELP] key to display a list of code
numbers in ascending order. Use the [ T ]
and [ { ] keys to designate a code number.

R *S300 N10
3 b cod02 (CW)
e | a3 x100
o Execute Same instruction seach y200
3)
4-6
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To read a program by designating code number 31 cod (INT) by using
- the [HELP] key:

Key operation Display example
_ 1)
cod R 'I{n Il : pcod30 (DRVR)
== - cod31 (INT)
Code No. 30 designation  An instruction list baginning
with code No. 30 cod71 (SINT)
) cod72 (DINT)

1]_, eo]’]_, ==y (I Designate a cor- | 2) | R *g3 NO
s e rect code num-
S:“n’:"hn 31 Same device search ber by selecting it » cod 31
- from the code cod29 (SETR) ;
number list. cod01 (LIN)

Designated code number is searched and
the corresponding block will be displayed.

Searching for instructions:

o A program often contains several of the same instructions. If such an instruction is
designated to read a program, the TP starts searching from the beginning of the
program when the [GO] key is pressed, and displays the first one it finds. Press the
[GO] key again to find the next occurrance of the same instruction.

| To read out cod00: The "*" symbol indicates the step number which had
been searched by designating an instruction word.

cod ‘___,‘ M (e *

5100 cod 00 xa0o | L LILIE] R 81330 Sii?o
The program is displayed > co ( )
beginning with step 100, x100

y100
—— The ;
S$200 cod 00 x600 2] disp;;‘;ﬂig‘g‘;ning R 5200 N220
with step 200, > cod00 (DRV)
x100
y200
The program is
S300 cod 00 x800 GO I displayed beginning R *S300 N240
. with step 300.
b cod00 (DRV)
x200
y300
J
4-7
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The "Not Found" message will be displayed when the designated instruction word is
not found beyond the step at which the [GO] key was pressed. The same message
will be displayed when the designated instruction word is not found at all.

Reading starting from designated basic sequence or FNC instructions:
o This method also applies to reading a program from a designated basic sequence
or FNC instruction onwards.

(2) Reading from a designated M code number used in After mode onwards:
Designated M code number is searched for and read out.

RD %--- m -»[[McodaNo.] GO |L__pf| @0
: .

o M code No. designation Execute Same device search
(see page 4-7)

* || - Serolls up/down the screen by line. wew || : Cancels Key inputs and clears messages.

| To read a program by designating m2 (END):

Key operation Bisplay example
m \ , 6o |}..J[ e R *S45 N10
= = : » m2 (END) ;
M code 2 designation NOP
NOP

Reading from a designated M code number used in With mode onwards:
o See section 4.3.6.
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(3) Reading from a designated basic sequence instruction onwards
Designated sequence instruction is searched for and the program read out.

» Basic sequence instruction + device number

Applicable instruc-
—— - . 4 ) tion word
B0 |[-o[ arucion |yl Dovie Jloff Dover [Lpi[ ...l LD, LDI, AND, ANI
Read LD,AND,stc. X, Y, M Execute Same instruction OR, ORI, SET, RST
search (see page 4-7)

Applicable device
XY.M

» Basic sequence instruction only =0 . Serolls upidown the

. ¥ || screen by line.
RD {}- instruction || o} GO }--. I
Il:ml word J—l B:_ Applicable instruc-

Read NOP, ANB, Execute Same instruction cuam] : Cancels key inputs tion word
etc. soarch and clears messages. NOP, ANB, ORB

{ To read a basic sequence instruction + device number LD X012:

Key operation Display example
i e O e | D | P e | e Dir *s100 N10
Instruction Device  Device number Execute Same instruction » LD X012 ;
word symbol 1) search AND X013 -
"0" for LD X012 need not be input. SET Y000 ;

21 To read a basic sequence instruction ANB only:

A E NG 2)|R *$300 N50
= : b ANB
instruction Execute Same instructi .
word 2} search o LD X014 !
OR X015

Use of pointers:
e Pointers can be used for the program read with restrictions as mentioned below.

™ -y

Rofofl ramerte, |i-={[ %@ || => This key operation will only search for pointer "POO"

g in the program. If other pointers which follow a jump
source CJ, CJN, or CMP need to be searched, use

POO can be CJ POO the program read method by designating a device as

read CJN F’OO} cannot be read. mentioned on page 4-11.

‘ JMP POO
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(4) Reading from a designated application instruction (FNC) onwards
Designated FNC instruction is searched for beginning with step 0 and read
out.

ﬂ .- FNC] NG | GO] e
nurober : ;
Read It the FNG number is Execute Same instruction
known search (see page 4-7)
£=2=m .
becd] I it [ eo i : Serolls upidown the sereen by line.
Roozy
It the FNC number is unknown —
cma] : Cancels key inputs and clears messages.

To read a program by designating FNC12 (MOV) instruction:

Key operation Display example
FNC | [clell | B GO 1) R S 0 N O
: 2 : : 3 FNC 12
FNC No. 1) Execute 3) Same instruction .
search ) cod28 (DRVZ) ;
cod292 (SETR) ;
;T.
it | | O FNC instruction list
FNC12 selection from FNC list 2} 2) b F NGC 00 CJ
FNC 01 CJN
FNC 02 CALL
FNC 03 RET
3) |R *§250 N70
b MOV 12
The "Not Found" message will be displayed D 0
when all designated instruction words have D 1 -
been searched orthe designated instruction ’
word is not found. Press the [CLEAR] key to
clear the message.
4R *§250 N70
> MOV 12
D 0
Not Found

2 MITSUBISHI 4-10
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4.3.6 Reading a program from a designated device onwards

Designated device is searched for beginning with step 0 and read out.

S _ 4 ) Applicable
— - Doevica Davice GO |IL__,ll GG .
symbdl . | R | W [ : ] value/device
X, Y,M,D,P Execute  Same device Positioning
search XY, i, j, Rk f,m
™ || scrolis up/down the screen by line . i Sequence
I P Yy line. aew|| : Cancels key Inputs and clears messages. X, Y, M, D, V, Z, P
To read XO:
Key operation Buring e search) Display example
_ the step number ¥
s X 0 % || | display will count | 1) | R S0 NO
up from 0 to the fast .
X0 dasignation Execute St%p number. Device X 0

cod28 (DRVZ) ;
cod29 (SETR) :

1)

=] O X 2) IR *S100 N30
. Device sub- .
Samedevice | goquent to the > LD X000 ;
soarch2) basic instruction AND M 10 ;
is searched. OR X002 -

o K2 1 3 [g +s130 N36

Devicein the ap-
Samedovico” | plication instruc- g 14%090
search3) tion is searched. D 23
LD X000 ;

The "Not Found" message will be displayed
when ail designated devices have been
searched or the designated device is not
found. Press the [CLEAR] key to clear the
message.
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Devices which can be searched for:
o All devices subsequent to the instruction word can be searched for by designating
devices except the following:

Example: Application instruction FNC12 (MOV), K4X0, DO

o K4XO0 in the instruction represents X0 to X17.
However, while searching for "X0" is possible, searching for "X1 to
X17" is not possible.

Only the devices that are designated directly can be searched. Devices included
within the range of an instruction as given in the example above cannot be searched.

e MITSUBISHI 4-12
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4.4 Write

This chapter describes the function for writing programs.
4.41 Conditions for writing a program

To write a program, the PGU must be in one of the conditions as given below.

*1 To write to the EEPROM
memory cassette, be sure to
set the PROTECT switch to
OFF. (see page 3-4)

*2 In offline mode, editing of the
programs stored in the TP's
internal RAM is possible.
Therefore, the PGU’s state
does not affect the TP's
operation.

4.4.2 Quitline of the program write function

The following functions are available with the program write aperation.

| NOPs are written to the whole range of the program area.

Program/line number is written. 415
e Program number (O, Ox, Oy} + line number (N).
The cod instructions are written. 416
e Code {cod) instruction + [address (x, y, etc.)]
The M codes are written. 418
@ M code
Basic sequence instructions are written.
e Basic sequence instruction (LD, AND, etc.} -+ device number

(X000, Y000, etc.) 4-19 o
e Basic sequence instruction only (NOP, AND, ORB)
e Pointer (P0, P1, ete))
Application instructions (FNC instructions) are written.

. 4-21

o FNC number + device
Edit existing instructions by overwriting them. 4-24

By pressing the [HELP] key before
pressing an instruction key, the "Mem- Memory 7800
ory", "Program", and "File reg." capac- Program 7800
ity setting list will be displayed. e File reg. 0
Press the [CLEAR] key to return to the
previous screen.

4-13
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o 4.4.3 Batch writing NOP (Program all clear)

All programs are cleared by writing NOPs to the whole range of the program area.
It is possible to write NOPs to only designated ranges.

PROGRAM 4

I llwa [l A & > GOJ Batch writing NOP
Write function Batch writing NOP Execute
NCP write to
TE Step No. « NoP K &E"d step No. ° designated range
Write start step Wiite to designated Execute
range

Batch writing NOP:
The range of NOP write can be designated by system setting parameter #100:

NOPs are written to
this range.

System setting parameter #100: "0" 7800 steps :I
"1" 3800 steps

The execution of batch writing NOP will not initialize parameters and file registers. To
initialize them, use the "user area initialize" function in OTHER mode.

Display example

=]
. — = | e Hiw so NO
Y,
l |l -—— se?esction P NOP A
Batch writing NOP 1) H_m] All Clear
No* Yes [GO] No [CLR]

o selection

Program write position:
Program write is executed beginning with where the cursor is located in the screen.

To write to a designated step, read the step in read mode or follow the procedure
below before writing a program.

Move 10 a step : '@ T : Scrolls up one line.
in read mode. W S11 N202
X -t O 0 Moves to th
@ ||STEP|| StepNo. [ [GO ] :designmood °
y 2 O 0 - step number.
S i i E: H
e P f500 : tep number designation Execute
Switch to write moda ! e l : Scrolls down one line.
after reading : ;
o After an instruction word is written, the cursor will move to the next step.
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4.4.4

Writing a program/line number

Write a program number as follows.

PROGRAM

%[P:og:am Ne. ! S'P Line Mo,

GO

Program/line number designation

(-]

]
e ]

y-axis program

Execute

: Cancels key inputs and clears messages.

To write x-axis program number 0 and line number 200:

Key operation Display example
oL e - T Dlw 83 N200
Program number Line symbol Execute Ox0 ! N200 ;
1) b NOP
NOP
If & program number that has already been
written is input, a "dual defined" error mes-
sage will be displayed and the write will be | W S3 N200
disabled. Ox0. N200O -
Press the [CLEAR] key to clear the message O g ,I defi ’ q
and input another program number. ual define
Note that writing over the same step number NOP
is possible.
S MITSUBISHI 4-15
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4.4.5 Writing a code instruction

Write a cod instruction and M code as follows.

(1) Writing a cod instruction
Write a cod instruction as follows. It can be written directly or by selecting
from a code number list by using the [HELP] key.

e Code number only

Caorrection is made
it | ] | o ettt
§ ; [f a nonexistent code number is
: : h [ " ion Err" mes-
et oo ffe] input, the “Instruction es
sage will be displayed. Input a cor-
o Whrite Coda number designation | Execute rect number.
£ n
[IA ST
EL% " *_ " [G?]

" (1}
ooy

Code instruction list

e Code number and device designation

Correction is made Correction is made
r=~1{CLEAR |py ==~ === e e m e e o ek e s g CLEAR [ w = w = mmmm wmmrr rmm mmmmmmem m =
)
]
)
)

| v . : ' on E 0ot ! Address,
[WR]-"‘L-’iwd] >|| CodeNe. } ; [SP e " é; spoeé?ﬁc. > [G?]
< Mooz a2l
Write Cods number dosigration Device Negative Execute
PR .@p‘-’t data input ,
HELFJ T At [GO v
J §-hy Repeat this to input more

Code instruction fist deViceS.

| To write code number only: cod28 (DRVZ)

Key operation Display exampie
Il e I 1w  s3 N200
Code number input 1) OXO, N200O :
4 cod 28
NOP

Press the [cod] key and then input a code number.
To cancel the key input, press the [CLEAR] key before pressing the [GO] key.
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To input a code number and values: cod00 (DRV) x100 y200 o

=R Diw  ss5 N201
Code symbol 0 Firstvalue %100 1) cod00 (DRV)
include a space ([SP] key) between the code number and x100
the value. y 200

) y } | ] o
s 2o Lo U 2)lw st N202
Second value y200 Execute 2) X100
y200 ;
B NOP

To input from a code number list by using the [HELP] key: codO1
(LIN} x300 y-400 f600 m3 (With mode)

= —fbedl—{[ L] [Atematively: ) |» codoo (DRV)
== Input a code number and cod01 (LIN)
Code number cod 01 press the [HELP] key. A
list 1) selection code number list begin- cod02 (CW)
ning with the input code cod03 (CCW)
number will be dis-
played.

GO _ﬂ_,ﬁ ] [ 2) | W S11 N202
Codenumber  Firstvalue x300  2) y200 ; o
docided By pressing the [SP] key, the cursor moves one cod01 (LIN)
fine down. b X 300
[~ “IF’ o e Siw  s11 N202
Second value 3) 4 codO1 (L|N)
x300
y -—400
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o D e Y e | P e Y 4w s11 N202

Third value {600 4) x300

y—400

b f 600
- L -] 5 |w  s2f N203

Fourth value n’;s Execute 5) 600

m3 ;

NOP
o (2) Writing an M code (After mode)

Write an M code as follows.

Aol -, Y Input cancel
. : :
1 1 1
1 ] 1
1 ] 1
' rmj i ) -
WR .-.t-’ m A M code No. {F-+~ b R Rora:ior - G:O
Write M code number designation When M code is Execute
indirectly designated

To write m10:

o Key operation Display example
i Pt e LS Niw  s21 N203
M code number f 600
designation 1) . m3 ;
-3 m 10
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PROGRAM

4

4.4.6 Writing a positioning address value

Write the value (without a code instruction) as follows.

s
WR am] Value data GO
Positioning Value input Execute
value
symbol Register
D No.

D register indirect
dasignation

Key operation

X ]_. ; 0 }——n 0 ] 0 G‘U ‘I)
Device Value Execute 1)
symbol
4.4.7 Writing a sequence instruction

Write a sequence instruction as follows.

(1) Basic instruction
Write a basic instruction as follows.

To write positioning address value x1000:

Display example

W S60 N10
x1000 ;
2 NOP
NOP

S MITSUBISHI

e Basic instruction + device number
, Applicable instruction
(G Correction
| ) | e m——— . . words
: ; : : LD, LDi, AND, ANI, OR,
; ; | ; , ORI, SET, RST
] B, O | P H Dewoo || Davice H (e}
WA Fon word symool number s . .
_ Applicable devices
Write LD, AND, etc. X000, Y000, ste. Execute X Y M
¥ 1) y
= Basic instruction only e Pointer
r=="|CLEAR | == COrreCtiDn - .....' CLEAR - _-_??EV?PP'?P__-
: : Applicable Fl T i
: ! devices : ; '
i:: S = NOP, ANB, ' ' '
v [ Ll 1 | oRB T I e L e |
Write NOP, ANB, etc. Execute Write Pointer number designation Execute
4-19
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PROGRAM

4

Key operation

Lb o] —>
X 1

7

GO

Instruction Device number X17
word input 1)

"0" of X017 need not be input.

| ANB GO

Instruction Execute
word 1)

%]

P]_" 2 0

Execute

To write pointer number 20:

Pointer number 20 1) Execute

1)

1)

1)

To write a basic instruction + device number LD X017:

Display example

W S100 N200
» LD X 17
NOP
NOP

To write a basic instruction ANB only:

W 5200 N220
ANB
NOP
NOP

v

W S300 N260

o MITSURISHI
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(2) Application (FNC) instruction
Write an application instruction by inputting an FNC number.

e Inputting an FNC number only

Correction

CLEAR

hmm e ————

If a nonexistent FNC number is input,
the "Instruction Err" message will be
displayed.

Input a correct number.

e

Write

FNC number fist
e Inputting an FNC number and devices

*

Correction L Correction
il R | LR R i R AL LR & --—--o - - ~{[OLEAR | [ = - === -
— ! PEEErN i : 5
l L-—'—-b FNG -—h;i D EE : FNC No. SP} : r!m “ i Dovice No. G?]
=¥
Write 32-bit FNC number designation | Device Device Execute
instruction mput ,
e :: 1 [~]
est.y Repeat this to input more

FNGC numbar list

devices.

]

U

Constants K and H

* Index qualification DOZO etc.

Constants and index as well as device symbol and device number may also be designated
by this operation. Designate them as follows after pressing the [SP] key.

s MITSUBISH!

o=z -
sp K ] *:: “_5 “.:"L".I"] . Dj Device No. Index No,
Decimal Toinput Data register Ote?
constant negative data
o |
Hexadecimal
constant
* Digit designation KOXO etc. KOXOOZO etc.
v [ N
[ op K 1 N;:QT.J ['D;n“; Device No. [F - 1 | A e N Index No, ]
Digit designation Device :: E 0to7
te z L
4-21
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To write FNC12 (MOV) DO D1:

| Key operation Display example
ll | 1 = |w  S100 N20
FNC symbol 1} New line MOV 12
& —
PFNC 00 CJ
NOP
FNC 01 CJN
FNC 02 CALL Move the cursor
:to FNC12 in the
FNC 03 RET FNC number list.
—pt [HELP G?—a) W S100 N21
FNC No. fist D 0
D 1 ;
lﬁl In a NN b NOP
SP D 1 M
First device Newline Seconddevice Exscute 2)
S MITSUBISHI 4-22
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; 1)
FNC"U“' o I s'P]""‘

Device numbar 1) New line

K"’i_]_’ 1“"’0]"‘0 s 2)

First device 2} New line

| To write a constant |

_DTl_‘z_'z E_’S'P—b 3)

Second device 3) New line

| To input an index register | If an index register
device number is
omitted, the mes-
sage "Input 0-7"
will be displayed.

M [ 3 il

Go

Third deavice Execute

To write FNC10 (CMP) K-100 D2Z0 M3:

S200 N40
FNC 10
NOP

NOP

S200 N40

CMP 10
K —100
NOP
5200 N40
CMP 10
K—100
D 2720

S200 N40

K—100
D 270
M 3
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@ +23 Overwriting a program '

A program can be modified by writing a new program over an existing program. In-
struction blocks or instruction values can be overwritten.

(1) Overwriting in units of instruction blocks

Ox10 NO; ] To overwrite an instruction, move the cursor to the head of the
cod 28; ] instruction block. A ";" (End Of Block) symbol is inserted in the end
m00 (WAIT) ; 1 of an instruction. Use the EOB symbol for the target of search.
cod 00 (DRV) 7
x100 }———- To change cod 00 (DRV) x100 y100 to cod 01 (LIN) x100 y100
y100 ; f500:
cod 02 (cw)
x200 the oot posi|—| W 8300 N9O
o y300 - tion. > cod0O0 (DRV)
r100; x100
S yi00 ;
FNC12 (MOV) U
DO If the number of steps | W $308 NO1
D1 before change is dif- y100
S ferent from that after £500 :
change, it is automat- ’
] indicates a unit of cally adjusted by the | ® cod02 (CW)

instruction word. TP’sinternal process-
ing.

Overwriting procedure:
" s The procedure is the same as the usual writing procedure. Please see page 4-16
0 for more details.
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(2) Overwriting values

Values in a program instruction can also be overwritten. This applies to
cod and FNC instructions only.

cod instruction:

Before overwriting

w S301 N90 Move the cursor to the value to be
b x100 overwritten.
y100 Input a new value.
x100 is changed to x200.
500 ;

Input [x][2][0][0][GO].

DI LD [=

After overwriting ,

W S303 N9O
x200

B y100
{500 ;

Limitations on overwriting values:

e Only the numeric value can be changed for a code instruction. Value symbols x, v,
i, , r, f, etc. cannot be changed.

However, the device symbol can be changed for the FNC instruction.
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4.5 Insert

This section describes the function for inserting new instructions and/or values into a
program.

4.51 Conditions for using the insert function

To use the insert function, the PGU must be in one of the conditions as given below.

*1 To write to the EEPROM
memory cassette, be sure to
set the PROTECT switch to
OFF. (see page 3-4)

*2 In offline mode, editing of the
programs stored in the TP's
internal RAM is possible.

o Therefore, the PGU's state

does not affect the TP’s
operation.

4.5.2 Outline of the insert function

The following functions are available with the insert function.

Insertion of instruction blocks is executed.
Insertion of positioning values {x, v, i, j, r, f, m) is executed. 4-28
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45.3 Insert instruction blocks

Insert instruction blocks as follows. To use this function, the cursor must be located at
the head of the instruction block in front of which another will be inserted.

O 00 NO; <: A" (End Of Block) symbol is inserted in the end of an instruction
cod28 (DRVZ) ; block. Use the EOB symbol to identify individual blocks.

5

cod 0C (DRV) To insert cod 09 (CHK) between cod 00 (DRV) and cod 01 (LIN)
x100 blocks:
insert }‘ 100 ; NaE o
Si- ake surethat |__|
ﬁgn' cod 01 (LIN)  ||insert mode has | 8506 N400
x500 been selected. 4 cod01 (LIN)
y300
500 : / x500
Move the cursor y300
{0 cod 01 line.
U
The rest of the program after the
inserted block is automatically ! S508 N401
shifted by the number of inserted cod09 (CHK);
steps. If the program capacity is
exceeded, the "Program Qver" > cod01 ( LT N)
message will be displayed. x500

Writing the inserted block:
e The procedure is the same as Write mode. Please see page 4-16 for more details.
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4.5.4 Insert positioning instrucion values

Insert cod instruction positioning values (x, y, i, j, r, f, m) as given below.

Observe the following rules when inserting positioning values.

The cod instruction has the following three syntax types. It is not possible to insert val-
ues which do not follow these rules.

1)x : x-axis address 2)x : x-axis address 3)x :x-axis address
f :x-axis speed y :y-axis address y :y-axis address
y :y-axis address i :} Interpolation r : Radius
C i :y-axis speed j ] address f :Vector speed
m : M code in With mode f :Vector speed m : M code in With mode

m : M code in With mode

Some of the devices shown above may be omitted for programming. However, the
devices must always be input in the given order. If the syntax is not observed, the
key operation will not be accepted. Move the cursor to a correct position and execute
the insert.

First, move the cursor to the position to insert a program.
Example: To insert x100 in cod 00 y100 f200:

e The program after the inserted
0 | S500 N400 e Move the cursor to the y line.

cod00 (DRV) , ,

Move the cursor b y100 e Input. || * , o . Go
to the cormrect B
position. f200 ,
U position will be shifted one line
: down.

I S501 N40O
cod00 (DRV)
P x100
y100
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Example: To insert an M code (With mode) m03:

|

Move the
cursortothe
correct position.

1 b

S503
x100
y100

f500 ;

5400

| S503 N401
f500
m3 ;

| 4 cod09 (CHK) ;

e Move the cursor to the end of the
instruction block.

e Input.

e m3 will be inserted after the last
device of the instruction block.
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4.6 Delete

This chapter describes the function for deleting instructions and/or values in a pro-
gram. .

4.6.1 Conditions for deleting a program

To delete a program the PGU must be in one of the conditions as given below.

S ; = 1 To write to the EEPROM
memory cassette, be sure to
set the PROTECT switch to
OFF. (see page 3-4)

*2 In offline mode, editing of the

e programs stored in the TP’s

internal RAM is possible.

o Therefore, the PGU's state

does not affect the TP’s
operation.

4.6.2 Qutline of the delete function

The following functions are available with the delete function.

All NOPs in a program are deleted simultaneously.
Deletion of program blocks is executed. 4-31

Deletion of instruction blocks defined by the *;" (EOB: End Of 4.32
Block) symbol is executed.

Deletion of positioning values (%, v, i, j, r, f, m) after a cod in- 432
struction is executed.

The range designated with step numbers is deleted. 4-33

4.6.3 NOP all delete

All NOPs contained within a program are deleted simultaneously and the step num-
bers are shifted forward.

e The following screen will be displayed when the

] = 1 : Batch deleting [NOP] key is pressed. Press the [GO] key to de-
DEL Ll NoPs lete NOPs in the program. Press the [CLEAR]
Delete Yes key to cancel the deletion and return to the

selection screen before the [NOP] key was pressed.

el ¢ Batch deleting

NOPs cancel
No D S100 N50
selection
NOP ALL Delete

Yes [GO] No[CLR]

e MITSUBISHI 4-30



FX/E Series Positioning Controlfers PROGRAM 4

4.6.4 Delete program blocks
Delete a program in program block units.

[ g;o)%r:;:, black (O, O, }-—v Sl | . oEL G? : Program number delete
Switch to delete  Delete step
designation
Press the [CLEAR] key to cancel key inputs. | : Program block delote
| | To delete Ox0:
Read program block Ox0 using the read function.
G0
DEL H
Delete
mode
D SO NO P Ox 0 Program
| » Ox0, NO; E1. Ox0 Delete e dolete
cod28 (DRVZ) ; 2. Program Program
cod29 (SETR) ; (untij m02) 2l] delate

e The screen shown above will be dis-

e Move the cursor to Ox0.
played by pressing the [GO] key.

The program will be shifted
forward automatically after Press the [1] key 1o delete the pro-
the deletion. gram number (O, Ox, Oy).

Press the [2] key to delete the pro-

gram block (m2: until END).
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4.6.5 Delete instruction block units

Delete a program in instruction block units as follows.To use this function, move the
cursor to the head of the instruction block to be deleted and press the [GO] key.

000 N; < A" (end of block) symbol is deleted in the end of an instruction
cod28 (DRVZ); block. Use the EOB symbol to identify individual blocks.
cod 00 (DRV) J < Todelete cod 00 (DRV) block:
x100
Make sure that D:
y100 ; delete mode has D S100 N30
cod 01 (LIN) been selected. S cod00 (DRV)
x500 x100
y300 Move the cur-
500 ; sor to cod 00 y1 00 ;
(DRV) and
press the [GO] L
key. &

The program after the de-
leted block is automat-
ically shifted forward.

4.6.6 Delete positioning instruction values

Delete a program in positioning device units (x, v, i, j, I, f, k, m) as given below. (The
delete function in device units is not available with the FNC instruction.)

(1) Deleting a positioning device following a cod instruction
Move the cursor to the device to be deleted and press the [GO] key.

To delete x100: a0
D S100 N30 D S100 N30
Move the cod00 (DRYV) cod00 (DRYV)
cursortothe| |y, x100 > y200 ;
correct
position. y200 ; codQ1 (LIN)
o Move the cursor to x100. o The program after the deleted steps is

automatically shifted forward.
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(2) Deleting a positioning value without a cod instruction
If only positioning values without a cod instruction are used, move the
cursor to the head of a block to be deleted and press the [GO] key. Then
select whether the instruction block or designated device is deleted.

To delete a positioning device without a cod instruction:
e Move the cursorto x100

;180? One instruction and press the [GO] key.
y200 ] block without a D S100 N40

. cod instruction _ . . .
E;?)?:IO(’)O oRY) GO] ; until EOB (;)
X200 : 2. x100
y300
{400 ; l

§

N 2

q

! )

D S100 N40 D S100 N40
P cod00 (DRV) b y200
x200 300 ;
y300 cod00 (DRV)
e Deleting till EOB (x100 to f300) e Deleting X100 only

4.6.7 Range delete
The range designated with step numbers is deleted.

peL [~ STEP Step No. STEP = Step No. GO
Belste Delete start step Delete end step Execute
designation

e The program after the deleted steps is automatically shifted forward. If other than the head
of an instruction block has been designated as the delete start and end steps, the program
will be deleted all the way to the EOB marker.
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FX/E Series Positioning Controllers MONITOR/TEST (ONLINE) 5

This chapter gives the monitor and test functions.
The monitor function allows monitoring of present position and the ON/OFF status of
devices.

The test function can be used in MANUAL mode to execute zero return, fixed-rate
feed, JOG operation, etc. by using the TP. The monitor and test functions can be se-
lected in online mode only.

5.1 Selecting the Monitor / Test Function

Select online mode and then the monitor/test function.

DAoL OOOROCORD

e Connect the TP to the PGU and turn ON the
power. (see Chapter 3 System Start-Up)

¢ The initial screen is displayed for about 2 seconds.

e Select online mode.
The monitor/test functions can be selected in on-
line mode only.

e e Press the [MNT/TEST] key to select the moni-

TEST tor/ftest function. [f this key is pressed in offline
mode, the message "Can’t select in CFFline mode™
will be displayed.

Monitor / Test e The monitor/test function screen will be displayed.
1.Monitor Press the [1] key to select the monitor function.
5 Test Press the [2] key to select the test function. Press
the [3] key to select the error monitor (error reset)
3.Error function.
L;l Monitor o Monitor mode (page 5-2)
Monitor Mode| [d1. Program e Program operation monitor
2. Device o Word device present value monitor
e Bit device ON/OFF monitor (page
Select 5-4)
e Bit device forced SET/RST

e Word device present value change
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5.2

5.2.1

Test mode (page 5-8)

{ 2 Test e
Test Mode |4 1. ZRN

e Zero return
e X, ¥ current value change

2. CVR s Fixed-rate feed
3. Feed » JOG operation
e Teaching function
2 Errcode Mon / Rest o Error monitor (page 5-16)
Error Mode X-ax e X- and y-axis sub task error
monitor and error reset

y-ax

sub

Monitor Mode

This section describes the monitor function.

Conditions for using the monitor function

To use the monitor function, the PGU must be in one of the conditions as given below.

*1 Monitor mode cannot be
selected in ofiline mode.
MANUAL AUTO RAM EEPROM
O 0 0 )
x ™ x ™ x *1 x ™

5.2.2

Outline of the monitor function

The following functions are available in monitor mode.

Line numbers and current values of an operating program are
monitored. If an error occurs in the PGU, an alarm and an
error message will be given,

1 Bit device (X, Y, M) ON/OFF state and word device (D, V, ) 5.4
i current value can be monitored.

Y and M can be set/reset (ON/OFF) from the TP. 5-5
Current values of data register (D}, index registers (V, Z), and 56
file register (D).
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5.2.3 Program monitor

Line numbers and x- and y-axis current values of an operating program can be moni-
tored.

MNT/ Monitor 1 = . e i .
TEST - 1]  — ‘]T{ display }---4. [ : Switch to the x-axis (Ox) monitor

: ! Y | : Switch to the y-axis {Oy) monitor

Monitor mode  Program T
monitor mede 4

E
[

: Switch to the x- and y-axis sub task monitor

S

cmﬂ : Return to the mornitor/test mode setting screen

Key operation Display example
Simultaneous 2-axis or x-axis monitor
M 010 N1000

= : 1 drv (00)

Monitor mode  Program

monitor Xx — 2000
//// y + 3000

; g i

//// @ L
M 0100 N3000 M Oy20 N2000
SET Y000; ,pJ“_ m02 (END)
X +6000 1. x - 4000
y +7000 / y + 5000
Sub task monitor y-axis monitor

When the m code is ON, this symbol is displayed
to the left of the corresponding axis.
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When a PGU error occurs during monitor operation:
If an error occurs with the x or y axis in the PGU during the monitor operation, an

alarm and an error message will be given.
A "#" symbol will be displayed o the left of the program number.

/

M #010 N1000
drv (00)
x +123456
y +234567

Error descriptions and handling:
e Referto the PGU Hardware/Programming Manual for the description of the errors.
Refer to page 5-16 of this manual for the error cancel procedure.

5.2.4 Device monitor

Bit device (X, Y, M) ON/OFF state and word device (D, V, Z) present value can be
monitored. Bit device forced ON/OFF and word device present value change can

also be executed.

1) Device monitor
Bit device ON/OFF state and word device present value can be monitored. Up to

8 bit device points or 4 word device points (2 points of 32-bit devices or when index
qualification is made) are displayed at a time.

To designate more devices

-
T

MNT/ 1 | " fDovice ) GO
° TEST t 2 symbd] Davice No. o . v
Manitor  Device L J Device designation Monitor ~ Consecutive

mode monitor J (X Y,MD,V.2) ] execute device numbers
D v B

[ tabel No.

5

32-bit display
(for O only)

pm————————

2 |F

If index qualification

ELEAj : Return to the monitor mode setting screen
has been made

[ ] : Present value . Present value
K decimal display H hexadecimal display
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To monitor YO, Y1, DO (16-bit), D10, and D11 (32-bit):
Key operation Display example
‘ [ . "lM ®mYo00 »Yo0O1

Test 1 2 _’[Y ™ o _'[GO] [l}

Monitor Device Davice YO
mode  mode

Monitor Consecutive
execute devices 1)

"B " displayed to the left of the device
number indicates that the device is ON.

Ex. B YO0
- - - 2|M BYO000 Y001
Device DO Device 32-bit Device D10,011 D 0 K-12345
mode designation D 10
GO
Q K 23456789

Monitor
execute 2)

The 32-bit data display gives a boid letter
display. Ex. D10

Monitoring with indexing:
If a data register with indexing is monitored, the data after the indexing is monitored.

Mp D 20Z20-D 30 Ex. To monitor D20Z0 when Z0 = K10:

K 1234567
D M_" o]_’[z]"’ o

D20Z0 switches to D30, and D30's present value will
be displayed.
Present value after index

2) Forced SET/RST
Bit devices (Y and M) can be forcibly set or reset by the TP.

Designate a device to be set or reset forcibly in monitor mode.

[ gg;}f:r ] o o SET | Farced SET f : Designate consecutive deviee numbers
See page 5-4.  Test function
YorM
designation !
9 R8T 1M Forced RST : Return to monitor mode
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To forcibly set and reset YO and Y1:

Key operation

I
MNT/ |
TEST ﬂ 2 _’LY —

0

-

Menitor Device
mode  monitor

Y0 monitor

-

SET

RST

8

Forced Forced Y?  Forced Forced Returnlo
SET  RST designalion SET 2) ST 2) monitor mode 2)

3) Register current value change
Change the current values of data register (D), index registers (V, Z), and file register
(D) as follows.

Test 1) /

Pressing the [SP] key will display "T"

Display example

DlTs  Yo0O0O

AT YOOO »EYO0O01

AT Y000 B YOO1

Device
monitor

L

Now data

1 g I :Pesignate consecutive device numbers

Seepage 5-4.  Test
DV,Z function
designation

Decimal
constant

H

New data

Hexadecimal
constant

sp ] :Retumn to monitor mods

To change current value K10 of DO to K20

Key operation

SPJ“’“"

MNT/ GO
TEST 1 P e O i R | it | O] N
Monitor Device D10 monitor Monitor
mode monitor execute

Display example

Dt D 10 K 10

Test | Pressing the [SP] key will display "T"

function

1)

]
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= STl 4 21T D 10 K 20

K 2 0 H 3P

Change tc K20 Execute 2) Return to
monitar

Pressing the [K] key will display an
underline at the current value.

To change data of DOV0O: When VO = K10, the current value of D10 is changed. Cur-
rent value K20 of D10 is changed to K30.

-G L T DiMr D 0VOoD 10

Monitor Device DO VO monitor K 20

mode  monitor
i
. 2

Bxecitel DOVO > D10 and the data register
after indexing are displayed.

1 LD G L B 2/Th D  0VO—D 10

Test Change to K30 Execute Return to
function 2)  monitor

Current value K20 of D10 after
indexing is changed to K30.

Operation of changing register values:
o Changing of the data register's current value, mentioned on the previous page, is

executed as follows:

1) 2)

Device T ' =
[ monitor l S m New data ] :}
See page 54 Test Decimal Execute

function constant
H
Hexaecimal

constant
1) The device monitor function stops when the [K] or [H] key is pressed.

2) Input new data and press the [GO] key. The new data is input and updates data in
the PGU. The changed data is monitored after pressing the [GO] key.
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When changing the data of an indexed data register, the target data register is deter-
mined according to the content of the index when the [K] or [H] key is pressed. There-
fore, the data of the index register will not be influenced by a change of the index
value which occurs after the [K] or [H] key was pressed.

5.3 Test Mode

Zero return, fixed-rate feed, etc. by the key operation on the TP can be executed in
test mode.

5.3.1 Conditions for using the test function

To use the test function, the PGU must be in one of the conditions as given below.

*1 Monitor mode cannot be
selected in offline mode.

5.3.2 OQutline of the {est function

The following functions are available in test mode.

The zero return command is sent from the TP.

Current values of the x- and y-axes are changed. 5-11

The number of pulses corresponding to a designated feed
quantity are output. The feed quantity can be set in mechanical 512
or pulse units.

Pulses are output while the operation key is being pressed. 5-13

| The present value of JOG operation is written as a set value to 514
| the program.
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About the operation in test mode:

e The operations of zero return, fixed-rate feed, JOG operation, and teaching are
determined by the parameter settings in the PGU. To change the JOG speed or
feed quantity, change the parameter setting related to such operation. The unit of
present values displayed on the panel is determined by parameterto the mechanical
unit (mm, inch, deg) or motor unit (PLS).

533 Zero return (ZRN)

Issue a zero return command for the x or y axis by using the TP.

i ; . i - . . °° 1 X-axis zero retum
g i E E I-Zero return start
i._,r l GO] d n 0 ....: l [[eo : y-axis zero return
Test mode Zero retum Zero retumn start
1 : Returnto the test mode menu screen
Key operation Display exampie
woi - 1]-'[°°J x-2is Zer0 fetum ZRN (Zero Return)
Test Zero  Execute B x 0
mods  retumn
selection y 0
l Gf’l y-axis zero retum ZRN (Zero Return)
y-axis Execute X 0
B y O

» The x and y current values are displayed during zero return. (The units of the current value
is determined by the setting of parameter #0.)

e ltis not possible to execute the zero return with the x and y axes together simultaneously.
The zero return of one axis must be executed after the completion of the zero return of the
other axis.
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Emergency stop keys:
» Use the following keys to stop the operation during zero return.

II : Emergency stop during the x-axis zero return

| : Emergency stop during the y-axis zero return
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5.3.4 Current value change (CVR)

Change the current values of the x and y axes as follows.

To change data again
— ﬁ;::::: = _I
i N . P :'—-—-b N‘m_«it:vnho »] -

JEST E 2 ? ; 2 ? For the x axis [ ingu! '

; P : Negative  Newdata  Execute

; I E value input

L G |l 5 L =3 |

LIS L |
Test mods Gurrent value change For the y axis

To change x-axis current value 2000 to 4000 and y-axis current
value -1000 to -2000:

Key operation Display example
= ( . 1
wrli- 2“—» | - Pressing the [GO] key ) CVR (x, y change)
Test  Prosent will stop the monitor. B x 2000
do
mo chavﬁg:ﬂ y-1000
I | 2)
{EL o[l ol o Bl CVR (x, y change)
New data 4000 o Execute 2) B x 4000
y-1000

0 e O O O I e ¥ [cVR (x, y change)

y-axis New data -2000 Execute 3) x 4000
selection B y- 2000

e The units of the current value being monitored on the current value change
screen are determined by setting parameter #0’s units to mechanical units (mm,
inch, deg) or motor units (PLS).

The same applies to the new data being entered.
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5.3.5 Fixed-rate feed (FEED)

The number of pulses corresponding to a designated feed quantity are output. The
feed quantity can be set in mechanical (mm, deg, inch) or pulse (PLS) units.

Test 2 "l o M ot \'F“?, q@—]‘

Test  Fixed-rate Feed axis Forone  Start

mode feed designation "1 axis
[y e |||
& .
Feed axis *1 :1. x axis (mechanical unit) 3. x axis (pulse unit)
designat . : . : .
eeignation 2. y axis (mechanical unit) 4.y axis (pulse unit)

To execute the x-axis fixed-rate feed by giving 100 pulses on the x axis:

Key operation Display example
r A 1
Tesr 2 N | U Y e e | HD ' Ix-ax pulse feed
Test Fixed-rate 2 axes x-axis feed quantity X 0
de  feed .
o =N T Feed Quantity
' X= 100

Data

setting 1)

E-

Start Restart

e  About the mechanical units
When fixed-rate feed is executed in mechanical units, the feed quantity is
decided by the settings of parameters #1 (pulse meter) and #2 (movement rate).

S MITSUBISHI 5-12



FX/E Series Positioning Controllers MONITOR/TEST (ONLINE)

5

53.6 JOG operation

Pulses are output while the operation key is being pressed.

M A .
TesT [ 2 . 4 45 pell X s
' 1 1
i i' E 3times j -1 pulse +1 pulse
1 1 1
. G |L.d L &0 B i ;
-] l ) - -} l ; qy1 <t o >l2 y axis
Test mode Joc -1 pulse +1 pulse

o Pressing and holding the [ 4] or [ b ] key for 0.2 second or less will output 1
pulse. Pressing and holding the key for 0.2 second or over will output pulses
consecutively. Releasing the key will cause the JOG operation to decelerate and
stop.

e The unit of current values monitored in the JOG operation screen is determined
by parameter #0 being set to mechanical units (mm, inch, deg) or motor units
(PLS).

The JOG operation is executed by a pulse output in motor units. In the case of a
mechanical unit, the monitored current value may not change at all if the JOG
key is pressed for only a short time depending on the #3 (least command
increment) setting of parameters #1 (pulse rate) and #2 (movement rate). In
such a case, execute monitoring after setting motor units.

o If any key is pressed while the JOG key is being pressed, the pulse output stops.

Display example

rshg;]_’[ 2 4} &]\‘ ‘{pia JOG

x 0
y O

-1 pulse +1 pulse

i

¥
41 b2
-1 pulse +1 pulse
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5.3.7 Teaching

The present value of JOG operation is written as a set value to the program.

JOG key o0 ”—‘

MNT/
TEST

0
=

]
+

L a 1 1 [}
1 E ] 1

t A 3 — ] L
' 11 5 times i | Absolute | | i Sameas JOG Execute
1
; L ' : i operation
- L Go L L l 1EQ|® 2 Lol |sTER Slap No. & i (:'-;ee the

; ; ; pravious page)
Test mode Teaching Increment Teaching position setting

CLEA% : Return to the monitor mode setting screen

To change x100 at step 10 and y200 at step 11 to the teaching val-
ues given in incremental mode:

Key operation Display example
o = B [ K Teaching
Test Teaching 41. Absolute

o mode 1) 2. lncrement

< 2}
2 [snsp}——- ,—:-[ o—u-‘“-—a-[l]—- T S10 N1
‘ cod00 (DRV)
Increment Step 10 read
. p B X 123
GO
Lo [P y200
JOG Setting
operaton 2} change
Move the cursor to the positioning | 3) T S12 N 1
| 06 ey sl |value for teaching and press the
e = |JOG key. (see the previous page) cod00 (DRYV)
nd | oporsion 3) i';tgg”g The cursor will be highlighted x5742
during the JOG operation. y 234
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About absolute (ABS) and incremental (INC) addresses:

e Anabsolute address is the absolute value referenced to the zero (present value 0) point.

An incremental address is a relative value referenced to the current value.
Ex. When current value is 2000:

The unit of current value is displayed] Absolute
in mechanical units {mm, inch, deg) or Pulse calculation is made
motor unit (PLS) according to the units Current value 2000 based on current value 2000.
set with parameter #0.

Incremental

Pulse calculation is made
based on the cumrent value as
0.
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5.4 Error Monitor (Error Reset)

The error monitor and error reset of the PGU can be executed.

5.4.1 Conditions for executing the érror monitor

To execute the error monitor, the PGU must be in one of the conditions as given be-

low.
*{ Test mode cannot be selected
in offline mode.
o 5.4.2 Error monitor
Execute the error monitor as follows.
J (— I Return to the monitortest
Teor e | I | % ol Y % l * menu screen
P2 times ix-axiseror  y-axiserror  Subtask
' ( ) + reset reset error reset
- l Sl |
Error monitor
o Error monitor display example
e The error monitor gives the codes Errcode Mon/Rset
and step numbers of the error B x-ax 2564 80
occurrence about the x-axis, y-axis, y-ax 100 32
and sub task respectively. sub 50 5162
Error codej.J E Error occurrence
step

o Before resetting an error, check the nature and cause of the error occurrence.
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6.

This chapter gives the method of entering parameters. Parameters are classified into
three groups: 1. control specification, 2. /O specification, and 3. system setup pa-
rameters. The same procedure is used in online and offline modes.

6.1 Selecting the Parameter Function

Select the parameter functiq_n as given below.

e Connect the TP to the PGU and turn ON the
n power. (see Chapter 3 System Start-Up)

The initial screen is displayed for about 2 seconds.

Select online/offline mode.

Pressing the [PARA/OTHER] key will display the

PARA

sl Parameter/Other mode setting screen.
Parameter / Other e Press the [1] key to select parameter mode. (The
1.Parameter [GO] key can also be used.)
2.0ther .o 0 Unit
elect X 1 (Motor)

! y 1 (Motor)

e Control spec. parameters
Parameters required for positioning such
as the movement quantity unit and speed

are set.
Parameter 41. Prog Desig
2 1. Control Spec. 2. RDY Output
2. /0 Spec. L1 3. M-code
3 System sefup 4. Manual Pulser

e [/O spec. parameters
Used to assign PGU’s general-purpose /O
to specific purposes such as program num-
ber designation and M code output.

S MITSUBISHI 6-1



FX/E Series positioning controllers PARAMETER 6

100 Mem Capacity
3

e System setup parameters
Used to set memory capacity for programs,
file registers, etc. These parameters usu-
ally need not be changed once they are set.

6.2 Conditions for Selecting the Parameter Function

To select the parameter function, the PGU must be in one of the conditions as given
below.

1 "1 To write to the EEPROM
memory cassette, be sure to
set the PROTECT switch to
OFF. (see page 3-4)

@ s Changing Parameter Setting

All parameter settings are made to default values before the TP is shipped from the
factory, and not all parameters need to be changed when the TP is used. (Parameter
settings can be initialized in OTHER mode.)

A — ]}__,(mmm @

o 1 1 NO. [
Parameter Control spac. Parameter No. designation  Parameter  Parameter
selection parameters data write
Ses
2 below i
: i meter/i
O spec ll Previous parai rfline
parametsrs
3 l] : Next parameter/line
System setup
parameters
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e |/O spec. parameters
I/0O spec. parameters are selected from a classified parameters list as mentioned be-

low.
Key operation Display example
P . : @1. Prog Desig
Parameter /O spac. . RDY Qutput
solection  parameter M-code

Ja N

Manual Pulser

O =E B Spare T ";

: 5 4
Sefection from the Parameter ~Parameter 3 6. ABS I/F ;
classified ﬁst. data wiite . i 7. Single Run ;
Parameter selection can be made either by press- i 8 F/R/Z Spec ;
ing one of the keys [1] to [9] or by moving the cur- : ) P ;
sor to a parameter and then pressing the [GO] key.. 9. Spare |

| To change control spec. parameter x-axis #1 pulse rate setting to 4000
and x-axis #2 movement rate setting to 1000:

Key operation Dispiay example
i = |1 Pulse rate
el —C = -] ) ;
Parameter Control spec. Parameter
sefection parameter  #1 1) Yy 0
) . Il I il e 211 Pulse rate
Parameter #1 newdata Execute 2) X 4000
0
Input new data and press the [GO] key. The pa- Y

rameter setting will be changed and the next pa- 0
rameter will be displayed. To confirm that the

setting is correctly changed, press the [ T ] key to

display the previous parameter.

1 © _,,[Go 3 {2 Movement rate
: : = - : x 1000
Parameter #2 newdata Exscute 3) y 0
To pass a parameter without changing its set-
ting, press the [ { ] or [GO] key to move to the

next parameter.
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any other setting.

Precautions to be observed when changing the system:
e The following precautions must be observed when changing system setup
parameter #100 (memory size) setting from the default (initial) "0" (7800 steps) to

1) To change system setup parameter #100 "0" to "1" when #101 file register size is

set to "None".

#100"0"

=

Program

3800 [ ---------=-m- ==

7800

3800
} Deleted

leedI: Parameter |
[98 P |

# 100 "1"

Program

________________

If a program (instructions other than NOP)
exists in the area after the 3800th step, the
"Delete?" message will be displayed.
Answer "Yes" ([GO] key) to delete or "No"
(ICLEAR] key) to cancel ]

2) To change system setup parameter #100 "0" to "1" when #101 file register size is

set to 3000.
# 100 0"
0
Program
4800
File register
7800

=

0
800

3800
Deleted

#100 1"

Program

File register

Parameter

3) #101 file register size setting
A file register area will be allocated after the program area and up to 3000 steps
can be set. When the file register size is to be increased (e. g., from 100 to 1000),
and if a program exists in the area to be deleted because of the increase, the "De-
lete?" message will be displayed as explained above in 1) and 2). The operation {0
increase the file register size can also be canceled.

4) |f system setup parameter #100 "1" (3800 steps) is changed to "0" (7800 steps),
the program area will increase by 4000 steps to which NOPs will be written.

If a program exists in the area to be deleted,
the "Delete?” message will be displayed as
explained above in 1}.
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ILINE)

Oniine OTHER mode allows switching to offline mode, program check, parameter
check, transfer to/from the memory cassette, verification with the memory cassette,
user area initialization, latch clear, and buzzer volume adjustment.

7.1 Selecting OTHER Mode

Select online OTHER mode as given below.

Connect the TP to the PGU and turn ON the
power. (see Chapter 3 System Start-Up)

The initial screen is displayed for about 2 seconds.

Select online mode.

o Pressing the [PARA/OTHER] key will display the

B’&; Parameter/Other mode setting screen.
Parameter/Other o Press the [2] key to select OTHER mode. (The []
@1. Parameter and [GO] keys can also be used.)
2. Other
Select
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LJ

. OFFline mode
. Program check

1

2

3. Para check

4. Mem. Cassette

. Initialize !

b9
i 6. Latch clear
4

. Buzzer adj :

Operation procedures for the program
check, parameter check, user area initiali-
zation, and buzzer volume adjustment ap-
plied in online OTHER mode are the same
as those applied in offline OTHER mode.

7.2 Offline Change

)
]

Offline change (page 7-2)
Switches to offline mode.

Program check (page 7-3)
Checks a program.

Parameter check {page 7-4)
Checks parameter setting.

Transfer to/from memory cassette {page 7-5)
Reads, writes, and verifies programs and
parameters between the PGU’s RAM and
the memory cassette.

User area initialization (page 7-8)
Initializes programs and parameters.

Latch clear (page 7-9)
Clears all devices in the laich range.
(M100 1o M511, D100 to D3999, and file register)

Buzzer volume adjustment (page 7-9)
Adjusts the TP’s buzzer volume.

Switch the operation mode from online to offline as given below.
e To switch to offline, the PGU must be in one of the conditions as given below.

frosraeey

b—{L- |

OTHER mode Offine change

h.

Execute

. Return to OTHER mode menu
" setting screen

Offline change screen

OFFline mode

Yes [GO] No [CLR]

e Pressing the [GO] key switches to
offline mode.
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7.3 Program Check

Check the program written to the PGU. The same procedure applies to offline mode.
e To check a program, the PGU must be in one of the conditions as given below.

[ ] ] 0 . Return to OTHER mode menu
oTH =, > 5 > CLEAR|| .
: setling screen

OTHER mode Program chack  Execute

Display example

Program check e Press the [2] key to select the program check, and
then, press the [GO] key to start checking the pro-
Executing gram. '
The "Executing" message will be displayed when

the program is being checked.

Program check o If the program check is completed without error, the
"Completed" message will be displayed.
Completed If a program error is found, the error information
will be displayed. (see the next page)

Online mode display example

Program check
x-ax No err - Error occurrence step

y-ax 3006 1802 — |

sub SOQ8 2603

N\
Error code

e The program check in offline mode gives the error information display first.

e The program check operation in online mode is different from that in offline mode
as follows. The program check in online mode checks mainly the conditions
required for actual program operation, while the program check in offline mode
checks syntax by each instruction word and the jump destination setting of each
label.

e MITSUBISHI
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Program check
010 N1023 Error ocourrence position

1600 P26 Dual
! \\

Error cceurrence step Error type

e |f an erroris found and the program check has stopped, the program check in
offline mode can be continued by pressing the [GO] key.

e If an erroris found in online mode, the error content is displayed by a code
number. The PGU Handy Manual gives details of the error type.

o If an error is found in offline mode, the error type and the error occurrence step

o are displayed.
Examples:
e Program number O, Ox, Qy, and label duplicated — "Dual”
e Qutside the device (X, Y, M, D) ranges "Qutside device range”
e Undefined code is found "Undef code"
e Error in the address data combination after cod instruction"Addr data err"
e Undefined cod or FNC instruction is found "Undef cod"
"Undef FNC"
e ";" (EOB) is missing "; Omitted"

7.4 Parameter Check

o Check the parameters written to the PGU’s memory.
e To check parameter setting, the PGU must be in one of the conditions as given
below.

Sl HESD

OTHER  Parameter Execute if 2 or more parameter
mode check errors exist {offline only)
. Return to OTHER mods menu

setting screen
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Display example

Parameter check o Press the [3] key to select the parameter check,
and then, press the [GO] key to start checking the
parameters.

Executing

The"'Executing" message will be displayed when
the parameters are being checked.

Parameter check e |f the parameter check is completed without error,
the "Completed" message will be displayed.

Completed Pressing the [CLEAR] key will return to the OTHER
mode menu setting screen.

Parameter error

Parameter check o |f a parameter error is found, the error parameter
number and the parameter set value will be dis-

played.
System param #0431 Parameter number

> 255+ get value

= If two or more errors exist, press the [GO] or [{]
¢ key to continue the check. (Ofiline only)

o FEffective parameter input range in online mode is different from that in offiine
mode. (Available input range is wider than the PGU's specification range.)
The TP’s parameter check verifies that the entered parameters lie within the °
allowed numeric range. The check made by the PGU verifies that they lie within
the range which can be used for actual operation.

7.5 Data Transfer

Read, write, and verify programs and parameters between the PGU’s RAM and the
EEPROM memory cassette.

o  To transfer programs and parameters to/from the memory cassette, the PGU
must be in one of the conditions as given below.

1 ™1 To write to the EEPROM
; memory cassette, be sure
to setthe PROTECT switch
to OFF. (see page 3-4)
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e

-[ . ol = || : GMRAM - EEPROM

" setting screen

OTHER Transfer to/from

mode  memory cassete s |l : GMRAM « EEPROM
o i _ Return to OTHER mode menu =

| . =l S || : GMRAM : EEPROM (Verify)

Display example

OTHER] 2

. Data Transfer

OTHER Transfer to/from To remove and install @1. GMRAM — EEPR OM
mode memorycassete | the EEPROM memory|| 2. GMRAM « EEPROM

cassette, be sure to 3. GMRAM : EEPROM
turn the power OFF.
(see page 3-4)

1

GMRAME —
EEPROM

Data Transfer P q . rored
e Programs and parameters store
GMRAM — EEPROM in the PGU's RAM are transferred
Yes [GO] No [CLR] to the EEPROM memory cas-
sette.

If the PROTECT switch on the EEPROM memory cassette is ON,
writing to the cassette is disabled. Make sure that the PROTECT
switch is OFF. When the PROTECT switch is ON, the screen
gives the "GMRAM — EEPROM™ message.
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¢

» 2] Data Transfer &
GBAM o GMRAM — EEPR oM @ Progra&sp%rghgarameters stored
EEPROM YeS [GO] NO [CLR] |n t e memory CaS'
sette are transferred to the
PGU’'s RAM.
. Data Transfer
GMRAM : GMRAM : EEPROM ° Th?f_dgtab incthe PGfU S Btﬁhfhzre
EEPROM verified by comparing wi
Yes [GO] No [CLA] data in the EEPROM memory
cassette.

Select the transfer direction and press the [GO] key. The "Executing” message will
be displayed during the transfer or verification.

When the transfer from GMRAM to EEPROM has been successfully completed, the
"Completed" message will be displayed, and the screen will return to the function set-
ting screen after several seconds.

[ONline mode]
Select Mode or
Function

(MEM 7800steps)

Limitation on the number of writes to EEPROM:
¢ The maximum number of times an EEPROM memory cassette can be written to is
10,000.

Recommended program development technique:

e Using EEPROM for program development can shorten its life because of the number
of writes involved. Writing to EEPROM is also slower than writing to RAM. For
these reasons, it is recommended to use RAM for programming. A copy of the
program can be transfered to EEPROM when development is complete.

Copying programs:

o Transfer a program to an EEPROM cassette and keep it as a master program
cassette. The master program cassette can be used to transfer a programto a PGU
s0 that the program can be used as it is or the program can be modified.
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7.6 Initializing the User Area

Initialize the programs and parameters.
e Toinitialize programs and parameters, the PGU must be in one of the conditions

as given below.

*1 To write to the EEPROM
memory cassette, be sure
to setthe PROTECT switch
to OFF. (see page 3-4)

) [mn] . Return to OTHER mode menu
: setting screen

105 L

0 OTHER User area Initialization Execute
mode initialization item selection

[OTHER|

=
.|| OTHER mode

S User area initialization

{ e System parameter initialization
! Initializes #100 to #119.

. Sys. parameter

Parameter ,@ e Control spec. parameters and I/O spec.
parameters. Initializes #0 to #67/.

1

2.

3. File reg. clear
4

. All default ] e Initializes the file register area beginning

"""""""""""""""""""""""""" 2 with D4000 to 0. (Only applies when the

file registers have been allocated)

E o Initializes the parameters, program area,

and retentive memory (D100 to D3998

and M100 to M511) to the factory setting
(default) values. (Retentive memory can
be initialized only in online mode.)

o NOPs are written to the whole program
area. The same operation is made by
pressing the [NOPJ[AJ[GO)[GO] keys in
write mode.
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7.7 Latch Clear

Reset battery backed auxiliary relays (M) and data registers (D). Data registers will
have "0" written to them.

Latch clear
1. M100-M511
2. D1000-D3999
| 3. D4000-D6999 |

o "3"is displayed only when file registers have been allocated.

7.8 Adjusting the Buzzer Volume

Adjust the sound volume of the buzzer which is given when the keys on the TP are
pressed. The buzzer volume can be adjusted over 9 levels.

T’q o | )| | O T 'm]

OTHER Buzzer Buzzar volume Execute
mods volume maximize

|

Buzzer volume
minimize

o  Pressing the [T] or [] key will increase or  Display example
decrease the buzzer volume, represented Buzzer adj
by the " HE symbols. bl > o
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Offline OTHER mode allows switching to online mode, program check, parameter
check, batch program transfer, user area initialization, file register data change, and
buzzer volume adjustment.

8.1 Selecting OTHER Mode

Select offline OTHER mode as given below.

! e Connect the TP to the PGU and turn ON the
power. (see Chapter 3 System Start-Up)

The initial screen is displayed for about 2 seconds.

Select offline mode.

Pressing the [PARA/OTHER] key will display the
v Parameter/Other mode setting screen.

Parameter/Other e Press the [2] key to select OTHER mode. (The [ { ]
@1. Parameter and [GO] keys can also be used.)
2. Other e Online change (page 8-2)
Select ! Switches to online mode.
| e Program check (page 7-3)
2 Checks a program.
] e Parameter check (page 7-4)
: d Checks parameter setting.
@1.ONline mode e Batch program transfer (TP<—>G M)
2. Program check ‘ (page 8-3)
3. Para check Progbramﬁ and pfaramdetbers
_ are batch transferre e-
4';”:?<. T_GM tween the PGU’s memory
5. Initialize (RAM or EEPROM cassette)
6. File reg edit and the TP’'s internal RAM.
7. Buzzer adj o User area initialization (page 7-8)
5 Initializes programs, parameters, and file
Operation procedures for the program register area.
check, parameter check, user area initiali- e File register data change (page 8-5)
zation, and buzzer volume adjustment ap- ‘g Changes the file register data.
as those applied in online OTHER mode. _7]
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® 8.2 Common Procedures

The procedures used in online mode except those for switching to online mode, baich
transfer, and file register change are the same as those used in offline mode.

Procedures that are the same as those in online mode:

These procedures are the same as those
used in online mode.

Note that the operation is executed with the
TP’s internal RAM.

Therefore, these operations can be executed
regardless of the PGU state, AUTO/MANUAL
modes, and memory type.

© )
8.3 Online Change

Switch the operation mode from offline to online as given below.

Online change screen

ONline change

] Go
2 " 1 ;

OTHER mods Online change Executs

Yes [GO] No [CLR]

: Return to the OTHER mode ) )
menu setting screen e Pressing the [GO] key switches to

o online mode.
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8.4 Batch Program Transfer (TP<—>GM)

Read, write, and verify programs and parameters between the TP’s RAM and the
PGU’'s RAM or EEPROM cassette.

e To batch transfer programs and parameters, the PGU must be in one of the condi-
tions as given below.

*1 To write to the EEPROM
memory cassette, be sure to
set the PROTECT switch to

CTHER 2 . =, “ | - write (TP - GM) o
OTHER Batch
od transfe
meae anser sl L {2 | : Read (TP < aM)

: Return to the OTHER mode

CLEAR .
menu setling screen

»l| %1 : Verity (TP : GM)

Display example

HER ) 5| " TP<—->GM
OTHER Batch 1. Write (TP-—-)GM)
mode transfer 2. Read (TP« GM)
3. Verify(TP : GM)
1 B T P < - > G M
TP - GM 1. Write (TP->GM) e Programs, parameters and file
Yes [GO] No [CLR] registers stored in the TP’s
RAM are written to the PGU’s
RAM or EEPROM memory cas-
sette.
If the PROTECT switch on the EEPROM memory cassette is ON, writing
to the cassette is disabled. Make sure that the PROTECT switch is OFF.
When the PROTECT switch is ON, the screen gives the "EEPROM*™
l 1 message.
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\ TP<—>GM e Programs, parameters, and file
register stored in the PGU's
TP« GM 2. Read (LPFGLM) RAM or EEPROM memory cas-
Yes [GO] o [CLR] sette are transferred to the
TP’s RAM.

s TP<->GM e The programs, parameters,

_ 2 it - GM and file register data in the
TP:GM v v eG::Oy (LP Cc?_ R) TP’s RAM are compared with
es [ ] ol ] the data in the PGU’s RAM or
EEPROM memory cassette.

e The parameters and programs
are compared in that order.
When the first data mismatch is
found, it is displayed and com-
parison stops.

Select the transfer direction and press the [GO] key. The "Executing" message will be
displayed during the transfer or verification.

When the transfer has been completed successiully, the "Completed” message will
be displayed.
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8.5 File Register Data Change

Change the file register data as given below. To write data to the file registers, the file
register area must have been allocated with parameter #101.

€317 -
ool . J— i s Lo =
Loz
OTHER  File register For 16-bit  For 32-bit Set valug |  Decimat Newdata  Execute
maode change data data display | So==nt
D4000 to D699o H
Hexadecimal
constant
J 1 |
File register designation Data change
To write K1000 to D4000 (16-bit data):

Key operation Display example
ore ], JHl e - L 1) |» D4000 K 0
OTHER File regis- D4000 designation
mode ter change
D4000 1)
display
L 0 o 0 = 2) |PD400O K 1000

K1000 write 2}

e Toinput the file register as 32-bit data, press the [D] key 2 times when designating
the device number. The "D" symbol in the screen will change into a bold display.
Ex. D5000
o Pressing the [HELP] key will switch the decimal display to/from the hexadecimal
display.

File register allocation:

e This message will be displayed when file registers have not been allocated.
Set parameter #101 to allocate the file register.
(Refer to Chapter 6 for parameter setting.)

File Registers
not allocated.
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Operation Flowcharts

Select mode
1. ONline
2. OFFline

Select

[RST] + [GO]

o Displayed for about 2
seconds.

e Online/offline mode se-
lection

1 || Online

t

[ONline mode]

Select Mode or
Function

(MEM 7800steps)

t Read (page 4-3)

wa || : Write (page 4-13)

NS ] : Insert (page 4-26)

E : Delete (page 4-30)

' : Monitor (page 5-2)
ATESTA - Test (page 5-8)

parail : Parameter (page 6-1)
] - Other (page 7-1)

2 J Offline

4

[OFFline mode]

Select Mode or
Function

(MEM 7800steps)

RO

WR

DEL

&

: Read (page 4-3)

: Write (page 4-13)

: Insert (page 4-26)

: Delete (page 4-30)

: Paramater (page 6-1)
: Cther (page 8-1)

The monitor/test functions cannot
be selected.
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23

(online/offline)

This can be omitted. S
R0 o o 7 Progratn No. “—-{v S.P ‘;'; ) Go s I

2-axis program Designating a program/line number Execute  Line scroll
Reading a program/line Hom N
number

x-axis program

ol [ O

y-axis program

Reading a step number STEP Step No. eo oo i
o Designating a step number Execute  Line scroll
Reading a code number wd I >|  CodeNo. . Go Go === i
Designating a code number Execute Repeat  Line scroll

search

!w 8 Moo
ll-u&-ll :

e e

Code number list

S

Reading an M code m ﬂ]_l_. [ I .. l
number : : LY ]

Designating an M code number  Execute Repeat  Line scroll

search
Reading a basic naruction weed Device % | P | o0 ( 60 :_ __E 4 :
instruction ymeel ) : : 4
. Designating a device Execute Repeat Line scroll
- search
To designate an instruction word only
Reading an application | e £KC No [ ; co I _:_ 2 3
instruction : : : ¥
Designating an FNC number Execute Repeat Line scroll
L search
ﬁ:‘?‘: 1] GO
RELP]) i ;
FNC number list
Ao
Reading a device sp |1l Davice No. »| < -»| €
“W
Designating a device Execute Fepeat
search
CLEAR]} Cancels key inputs

To the next page
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From the previous pagse

(online/offline)

{Program all clear) NOP ]‘" & | =
I Wi A i l : !
Batch writing NOPs Execute
Batch writing NOPs [snzp] [ Step No. 0 _% NOB End siep No. 6o
{program clear) ) H K
Write start step Read NOP write range designation Execute
Wriling a program/line . O,N] brogram N, S-P N of[ ]
number :
2-axis program Designating a program/line number
]
¥-axis program
> OY"N]
VW To input a code instruction only
Writing a code (cod) od ] Code No. ' f[vatuo Posifoning w ||
instruction | R o tata | -
Inputting a cods number New line Valueinput (x,v,1,j,r,f, k,m} Execute
\ J
L @Iz ] Y
e[ i I HIe ] ' | Repeat this to input more values.
VoIzdy :
Code number list
Writing an M code ;El W code o, ] -
(After mode) . :
Inputting an M ¢code number  Execute
- . ’ instruch 159 ] Go
Writing a basic instruction ol M > l;:,“ Dexics No. :
Designating a device Execute
To write an instruction word only
To input an FNG number only
'™ . i S-St r >
.Wntmg.an application S Fre ] o " [ ENC No. » S'P : [' || Dovice No. |2 [ﬂl
Instruction k Loy : Ll
32-bit Designating Newline Inputtingadevice Execute
instruction an FNC number \ J
ey hd .
[Hng H I i GQJ | Repeat this to input more devices
"

* Inputting a constant K, H

U

* Index-qualified device: DO ZO ete.

From the next
page (page APP-4)

kdex No. H
Y

L]

Index

e fr——— ﬁ:::‘a oo 5
H ‘:_’ Humeric| * . .
I i g il o [ o
Decmal censtantl  Tg, inpyt a Data register
g .
{[ || negative value
H
Hexadacimal
eonstant
™ Digit designation device: KOXOOO ete. KOXOODOZOete.
Y
[SIP]———ID e evice Doviea o, [t 8]l | ];-»“ Indisx No.
He . N
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From reading (page APP-2)
(online/offline)
NS Move the cursor to the inserting position. Follow the proce-
dure of usual writing function to write a program.
INS > HOP - GO o
DEL 3
Batch deleting NOPs
Deleting an instruction Go Deleting an instruction word at the cursor position B
Deleting a designated STEP Bl Stop No. 1| STEP Step No. et
range ;
Delete range start step End step Execute
(online)
Monitor made Program menitor
%‘E';T; e | I 1 I : Program number switching

Device monitor ( ' 3 ( )

Dowi .
= | 3 s;:; Devica No, 3 l
Designating a device Consecutive
devices
™
o o1 SET Forced ON
Test
7 Bit device
»f| FST Forced OFF
.
N

Numedc value

Changing a data register current
value

Numeric vakie

2o MITSUBISHI
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Monitor/Test (continued})
Test mode _
o @0
] I 2 J 1 :
1. Zaro retum x-axis start
(ZRN)
Dy &
y-axis start
2. Current value - Numeric vahia (=)
change (CVR) 2 For x-axis ' il '
New value Execute
For y-axis
¢ ) 1. x-axis (mechanical unit)
3. Fixed-rate fead | | Food quanity | ] 6 2. y—axis (mechanif:al unit}
(FEED) 3 : 3, x-axis {pulse unit)
Seleclingafesdunit  Fixed-rate  Execute 4. y-axis (pulse unit)
Options are show :
1o the ight feed quantity R
4. JOG operation . ; i, H X-axis Each time the key is pressed for less than
0.2 second, one pulse is output.
—1 + 1 When the key is held pressed for 0.2
Y . sacond or more, pulses are continuously
4 y-axis output.
o
~1 +1
5. Teaching - s ' > I il | J0Gkey &
Absolute Selecting a Same as the Execute
teaching position JOG procedure
® 2
Incremental {Relative) o
Error roset
i = =1 |
3 : “ ; ] H
X-axis reset y-axis reset Sub task reset

Xy )
PARA I A [c'e)
[ 1 1 ] valus .

Selecting Control spec. Parameter data  Execute
parameter
2 sTER|] : Reading a parameter number
VO spec.
: Previous parameter number

System setup l l} : Line scroll
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(online)
OTHER mode
¥
3
. GO
1. Offline change o R | e | B
Execute

2. Program check 2 l Error code display

- |

3. Parameter chack Error location display

4. Transfer to/from
memory cassette

™ 12

——}
k.

=) ]} _____ 1. Internal RAM to memory cassette
‘ 2. Memory cassette to internal RAM

Transfer direction Execute o
1. System parameter initialization

o 5 User area ] —>| 1wes  jp—af] = |f----- 2. Control spec, parameter and /O spec. parameter
inittalization 5

e initialization
Exscute 3. File register initialization
) ) 4. Parameter, program area, and retentive memory initialization
6. Latch clear "L L 5. Batch NOP writing
Execute
7. Buzzer volume cL -
adjustment “—"I 7 I l : Buzzer volume minimize : Buzzer volume maximize
(offline)

OTHER mods

B

v

1. Offline change | ® ‘
Execute
° 2. Program check #|| || Error location and type display
3. Parameter check | 5 || Error location display
1. Write (TP —» GM)
4. Batch
tansf:rmram . —-n 1wa (| % fro---- 2. Read (TP « GM)
= - ' 3. Verify (TP «» GM)
Selectinga  Exscute
5. User area function
—p
initialization 5
To changs data
6. File register data joter dovice 1
e L EEHE L =T-E
D4000to DE999  Designating;  Decms Inputing  Execute
a 0 reglster ! new data
= ]
Hexadecimal
K Bulzzer volume 7 ] l : Buzzer volume minimize f : Buzzer volume maximize
adjustment
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Meaing i
parity, overrun, or framing error occurred when receiving data from the
GU. Check the cable connections.

1PGU does not respond to a command. Check the cable connections.
GU did not correctly receive a command,

GU rejected a command. The write protect switch is ON or AUTO
mode is effective.

GU's response data has a sum check error.
GU's response data has a fault.

Messages indicating a mismatch in batch verification.

1 File registers have not been allocated.
Duplicate program numbers exist. 0
Duplicate label Ps exist.

Programs and data cannot be written to the PGU since it is in AUTO
mode.

Designated program is not found by searching.

Designated device is not found by searching.

Program exceeds the maximum number of steps.

The write protect switch on the EEPROM cassette is ON.
Memory cassette is not installed.

Undefined cod number of FNC number has been input.
Address data does not conform to the syntax of cod.

A step number larger than the last step number has been input.
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Under no circumstances will Mitsubishi Electric be liable or responsible
for any consequential damage that may arise as a result of the installation
or use of this equipment.

All examples and diagrams shown in this manual are intended only as
an aid to understanding the text, not to guarantee operation. Mitsubishi
Electric will accept no responsibility for actual use of the product based
on these illustrative examples.

Owing to the very great variety in possible applications of this equipment,
you must satisfy yourself as to its suitability for your specific application.
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